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a nice catch of trout,

beauty can compare
fresh from the brook?

F. Ritzi

Jr.

A. Havey

Owen C. Fenderson

Fishery

Biologist's Inventory -

The Stream Survey

I

s

IT PRACTI~AL to try ~o reestablish Atlantic salmon in the Kennebec, Androscoggin, and Penobscot rivers? Which streams and
rivers need stocking? If we stock
brown trout in a drainage, can they
reach brook trout streams; into
which lakes may they spread?
Important questions like these
can be answered only if we have
thoroughly inventoried our rivers
and streams. We do this by the
process we call stream survey.
Individual stream surveys can
sometimes be done in a day or two,
but a really comprehensive survey
of an entire drainage such as the
Kennebec River requires several

By Charles F. Ritzi
Fishery Biologist

summers' work by two or three
crews of several men each.
A large, efficient stream survey
involves as much planning as a
minor military campaign, Boy
Scout jamboree, or the average
wedding.
There must be many
hours of leaning over the map
table, questioning people familiar
with the area, and even looking at
the area by airplane before the
final details of each day's work
can be decided.
Typical decisions concern how
to cover the stream-by large canoe
with motor, small canoe with paddle, or on foot. Some sections of
larger streams can be most efficiently covered if we wait for
rain and canoe on the falling water
level.
Access points which can
be reached by car or four-wheel
drive vehicle must be established.
Whatever the timing or method,
the entire length of larger streams
and all important sections of smaller tributaries must be seen.
What are we looking for? We
are after both the physical and
biological characteristics of the
waters. Physical data will include:
the amount of spawning, nursery,
and adult resident area; the location, height, and use of all dams;
the location and height of natural
falls; the amount of water flowing
in dry periods; water temperature;

Electrofishing
is one method used
during
stream surveys to determine
what fish species are present
and
where
in the drainage
they are found.

2

sources of pollution; and, in cases
of severe pollution, the amount of
oxygen in the water for breathing
by fish.
The fish themselves are the biological data.
We need to know
what species are present and what
parts of the drainage they inhabit.
This information is obtained from
our lake surveys already done in
the drainage, wardens'reports, and
netting and electrofishing conducted as part of the stream survey.
In smaller streams, we are able
to estimate fish abundance quite
closely by electrofishing.
How
large the fish populations are in
big rivers has to be estimated,
based on the quality of the river's
habitat.
An article on electrofishing appeared in the Fall 1964 issue of
Maine Fish and Game, and a reprint is available. Publications of
stream surveys on our major watersheds are also listed in the Department's publications catalog, along
with articles on numerous other
subjects.

P

t?

the easiest way describe a stream survey is to
follow a crew through a typical
day. Since the stream is not canoeable, all coverage must be on foot.
The four man crew will use two
vehicles.
Two men will work the
main stream, and the other two will
check the tributaries.
On the main stream, one man
is dropped off at a road access
point. The other man then drives
downstream two to six miles to
another road access and leaves the
car there. He walks downstream
to the next convenient road and
is picked up there by his partner
when he finishes his section of
stream and arrives at the car.
This ''leap-frogging'' continues until the en tire main stream is
covered.
The other crew will locate access to the smaller tributaries and
either "leap-frog" on them or, if
there is only one road crossing,
work upstream and downstream
from it. They will usually check
ROBABLY
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Among the physical characteristics
of a stream
noted during a stream
survey
are obstructions
to fish
migration, sources of
pollution,
and other human
uses which might affect
the fish
life.

the tributary from its confluence
with the main stream upstream
to the extent of any appreciable
fish habitat.
As he walks, wades, or wallows
down the stream, each man takes
notes on the location and amount
of various habitat types. Shallow,
moving water over gravel deposits
is good spawning area. Similar
areas with heavier bottom types
(baseball-to basketball-sized rocks)
are ideal nursery areas where
young salmon and trout spend one
to three years before moving to
deeper water, lakes, or the sea in
the case of Atlantic salmon. Deep
pools with good bank vegetation
and shade are ideal adult resident
habitat-larger fish lie here in the
''fishing holes.'' Dead-water areas
and small ponds formed by dams
may be good adult resident area
for trout or other species but are
not suitable for salmon and trout
reproduction.
Each dam or falls encountered is
measured to determine how high
a fish must jump to clear the obstruction. Note is taken of whether
the stream is warm or cool and the
volume of water flowing, as these
two factors are vitally important
to trout survival during the summer
months.
With information on the extent
of the different stream types and
width of the stream, we can then
compute the area of each habitat
type present in the drainage. These
figures tell us roughly what we
can expect the waters to produce.
For instance, research data available allows us to predict how many
young Atlantic salmon may be
reared in the drainage if we know
t'ie amount of nursery area available.
From our list of dams and natural
falls, we are able to see how much
Maine Fish and Game-Summer
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spawning and nursery area is presently available to various species
and determine whether fishways
are necessary.
If the dam generates power, we know that there
is going to be a loss of young
Atlantic salmon in the turbines
as they move to the sea from upstream nursery areas.
of an
adequate survey, we now
have the facts with which to answer most questions.
We can
make recommendations
on the
numerous and complicated factors
concerning Atlantic salmon restoration in our big rivers. While this
is an admirable goal, our surveys
have shown that this project is
completely impractical for the Kennebec and Androscoggin rivers but
worthwhile for the Penobscot. For
all the facts on these particular
drainages, read the reports listed
in our publications catalog.
And there are plenty of "smaller'' decisions we cannot make
without these stream inventories.

W

ITH THE COMPLETION

If we are considering the introduction of a new species, say the
brown trout, to a stream or lake,
we must know how far and into
what other streams or lakes they
may move. If we are managing
waters for salmon or brook trout,
we do not want browns to become
established as they will compete
with these other species and reduce
the fisheries for them.
Stream surveys showing how
much reproductive area is available and giving an estimate of the
fish population let us make a reasonable decision on the need of
stocking a stream. Stocking hatchery fish on top of a good wild
population reduces the natural population Through competition.
You can't tell the players without a score card or the streams
without a survey. So, until all our
waters have been inventoried,
there will be more wading, more
facts building up in files, and more
water-soaked, curled up leather
boots accumulating in biologists'
closets.
•
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MAINTAININC. FORE~T OPENING.~ FOR DEER

H

is
an important technique of
the game manager. In the
future, it will become increasingly
important in northern Maine with
respect to deer. Here, opportunities exist for its application in cooperation with large, private landowners and sportsmen. Currently,
thanks to co-operation from the
Seven Islands Land Company, the
Game Division has been able to
initiate an experimental deer habitat management project on two
townships in Aroostook County.
Deer habitat in this area is generally marginal and rapidly changing due to the influence of logging
operations.
Deer extended their
range into the predominantly
spruce-fir forest of this region
about 1890, following the opening
of the forest by lumbering. As
far as deer are concerned, a major
problem has been that the beneficial effects of lumbering are temporary.
Trees soon reappear on
logged-over sites and, within a
relatively short period, grow out
of the reach of deer. In addition,
severe winters, long and cold or
with deep, uncrusted snows, occur
often enough to deplete the population at periodic intervals. Despite this relatively hostile environment, deer still constitute the number one game animal in northern
Maine.
Even with such shortcomings as
overcutting (which is detrimental
in that winter shelter areas or
''deer yards'' are damaged), commercial lumbering is still beneficial
to deer.
Cutting also benefits
moose, another potential big game
animal in the region.
ABITAT

Good timber harvesting
practices
ore beneficial to deer for a short period
during and ofter the cutting.
Postlogging practices, such as seeding
log landings with clover, may prove
effective for maintaining
deer numbers
for a longer period.

MANAGEMENT

better the r:asons behind the log-landing
project, some aspects of the mechanics of lumbering in northern
Maine must be considered. Lumbering, naturally enough, takes
place in an area where merchantable timber is available, usually
a mature forest. The deer population in such an area is usually
low due to the scarcity of food and
certain habitat requirements such
as openings. Deer rapidly become
aware of lumbering activities, and
from the last part of October
through the winter, they feed on

T

O lJNDERST/\ND

NO HUNTING
By Henry S. Carson
Game Biologist

4

MEN WORKING
IN WOODS

the fresh tops provided by active
operations. Precisely just how far
deer may be attracted to active
cutting sites in this region is not
known. However, from our knowledge of deer behavior, we believe
that a good portion of the deer
within at least six miles of the cutting may come to feed on the tops
that fall.
Tops and slash from hardwoods
such as sugar maple and yellow
birch are especially attractive during the early part of the hunting
season. Later, when the weather
turns cold, deer favor cedar. Usnea, a gray-green tree lichen found
mainly on conifers, is another
preferred food provided by the
felled tops found in pulp operations. It is conceivable that some
deer may live their lifetimes without ''yarding up'' in a typical
winter shelter area, by spending
every winter in an active cutting
operation, attracted there by the
abundance of food.
Due to damage, larceny, and
traffic problems created by a few
negligent hunters, active cutting
operations are usually off limits
to the public during the deer seas on, with logging roads often chained and locked.
However, some
harvest of deer may be made by
landowners and/ or employees.
As soon as the cutters leave the
area, it is usually reopened to the
sportsmen.
As the tops become

Areas of active cutting
ore usually posted for safety

purposes.
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seasoned, they turn unfit and unattractive as deer food. It is during this first fall after the completion of the cut that the majority
of deer hunters find the area. An
excellent food supply of tender
herbaceous shoots, raspberries,
red-berried elders, and other hardwood growth springs up along
roads, skid trails, and log landings.
These abundant groceries support
a supply of deer that is hard to
match. The deer hunting is very
good, particularly during the October portion of the open season.
Subsequent autumns, however,
may reveal a sharp reduction in
deer numbers that is caused in
part by a reduction in the food
supply. To the deer hunter who
hunts here in future years, it soon
becomes apparent that the deer
population has ''gone to pot.''
Furthermore, as time goes on and
the brush grows higher on the landings, it becomes attractive
to
moose, and they move in. The
hunter who has witnessed this

Deer
antler

shot

in study areas are checked
for biological
data such as

diameter,

sex,

age,

weight,

etc.

phenomenon often concludes that
the moose crowded the deer out.
Actually, by the time the moose
move in, the deer habitat has deteriorated, and most of the whitetails have moved to a new location-likely another active cutting operation. The experienced
deer hunter who hunts where both
deer and deer food are present
has long since moved to new areas
that have been more recently cut.
He is not particularly alarmed that
moose may have invaded the old
cuttings.

T

Maine Fish and Game Department has long been aware
of these interrelationships of lumbering, deer, moose, and hunters
and has frequently pointed out to
deer hunters and camp owners that
good deer hunting usually occurs
on areas recently cut. Against such
a background, the Seven Islands
Land Company in 1968 offered
the Fish and Game Department the
use of an area at T.11, R.8, Aroostook County, for experimental deer
management purposes. This townHE

Gates at entrances to T.9, R.8 (left)
and T.11, R.8 (below) study ureas make
convenient
check points for hunter
interviews
und exam inution of deer shot.
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ship had been cut in 1967 and
early 1968; the parcel involved
approximately 6,000 acres of which
25 acres were in roads and 33
acres in log landings.
This generous off er was gratefully accepted, and it coincided
nicely with the Game Division's
increasing emphasis on deer habitat management. Our study 's main
objective was to determine if it
would be possible to keep deer
populations from following the
usual decline on areas that had
recently been cut. To slow up and
deter natural regeneration and succession to timber on the landings
and to provide a continued source
of abundant, highly nutritious, deer
food, we initiated several cultural
treatments for testing.
The landings were divided into
four groups. Some were cleaned
of debris, and on some the topsoil
was replaced by bulldozing. Then,
various combinations of lime, fertilizer, clover, and grass seed were
applied. Initial applications were
made during late summer 1968,
and further seedings were made
in 1969 to reinforce the clover
establishment on the landings. Initial observations in the spring of
1969 indicated that deer were attracted to the landings with the
5

Where deer were shot within
study
areas is determined
during
hunter
interviews,
as well as number
of deer und rnoose
seen, time spent hunting,

lushest vegetation.
To evaluate
results, we collected
soil samples
before and after treatments, measured forage production on each
landing, and collected cover type
data.
To measure hunter activity and
deer harvest, and to obtain biological data, we stationed a gateman at the entrance point to the
landings at the beginning of the
1968 hunting season.
Hunters
entering and leaving were questioned, and the deer they shot were
checked for biological
data.
A
total of 505 people hunted the area
that first fall, for a total of 2,202
man hours of deer hunting. They
saw 120 deer, killed 24, wounded
three,
and lost three.
Hunters
saw six moose during the deer
season.
Comparable figures for
the 1969 season were 649 hunters,
2,384 man hours of hunting, 75
deer seen, 14 harvested, and one
deer wounded and lost.
Deer
hunters saw 16 moose during the
1969 season.
To determine movement and behavior patterns plus deer population levels, we have established
a live trapping and tagging program. Surveillance of deer activity
on the landings and determination
of hunter success during open
seasons will continue for several
more years.
6

etc.

To enable comparison between
treated and untreated post-logging
habitat, a control area was established during 1969 on nearby T. 9,
R.8.
A second series of log landings was in the process of being
lumbered, and it was anticipated
that work would be completed
by deer hunting season that fall.
Deer hunting was expected to be
good due to the abundance of new
tops from the recent lumbering.
Here also, a gate and gatekeeper
were installed at the opening of the
deer season, despite the fact that
lumbering activity was still going
on. Hunters were told to stay off
active lumbering roads and were
directed to areas where the cutting
had been completed.
Data on
hunting effort and examination of
the deer harvested were collected
as for T. 11, R. 8.
Problems arose, however, when
hunters began hunting in closed
areas.
The operator and landowner became concerned for the
safety of both the hunters and the
loggers, especially on the active
hauling roads, The entire area was
closed to hunting by anyone, including the members of the crew
operating
there;
and, in effect,
there was a closed season on deer
during the middle part of the 1969
deer hunting season.
Unfortunately, the closed area included
many acres that had already been
cut or were not being cut, in addition to the area of the active
operation.
Liaison between the Department
and the Seven Islands Land Company quickly resulted in an agreement whereby hunters would be
allowed into the restricted zone
providing the Department checkpoint was moved to a better location where hunters could sign a
liability release before entering.
This release protected the land-

owner from suit in the event of
an accident and also covered common woods courtesy procedures.
Hunters were quick to take advantage of this turn of events;
between November 6 and November 29, a total of 736 releases were
signed and 27 deer checked through
the gates.
(As might be expected,
a few
unprincipled individuals harged
through the open gate without
stopping.
This relatively small
percentage of hunters causes i 11feeling with landowners and gives
the sport a general ''black eye.''
Eventually, such individuals will
have to be dealt with - either by
keeping them out of the woods
or removing their hunting privileges upon conviction of certain
offenses. It certainly appears as
if the deer hunters are nearing the
day of reckoning with regard to
hunting on wildlands and other
private property in Maine.)
o DATE. our study areas in
northern Maine have provided
some interesting
information.
Hunter success is good in active
cutting operations
but begins to
decline once the operation is completed.
Future studies will determine whether
maintenance
of
openings in the recently cut forest,
by techniques applied to the log
landings, can slow the decline of
deer and stabilize deer populations
at levels attractive to hunters. Our
current research will provide some
answers by determining deer behavioral patterns and productivity
in experimental and control areas
and by evaluating hunter-deer relationships. It will still be several
years before we will know the
value of seeding log landings as a
method for maintaining deer numbers following logging operations.
Should the technique prove practical and effective, the maintenance
of log landings will become another
tool in the biologist's kit to provide Maine deer hunters with good
deer hunting during the years
ahead.
•
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DIVISl()N
By John L. Ketner, Jr.

Editors Note:
This article is the first of a series
on the various divisions of the Maine Department
of Inland Fisheries and Game. Through it, we hope
you will become more familiar with the organization,
budget, and present and anticipated programs of each
division. Next issue: The Planning and Co-ordination
Division.

Chief Engineer

debris or need adjustment due to fluctuating water
levels. This is the primary responsibility of our fishway inspector. When he is not doing this, he helps
one of the construction foremen. Our secretary is
considered part of the division, but her salary is paid
by the Administration Division so is not reflected
in our budget. The division is based in Augusta with
the exception of one construction foreman, and we
have the entire area of the state to cover.
Our work varies from time to time. In the early
1950 's, the Department embarked on a major program
to modernize its hatcheries in addition to other current
projects. Some of these projects were additions to
existing hatcheries or the building of completely new

T

HE Fish and Game Department's Engineering
Division is a service or supporting division.
Our work depends on requests we receive from
the other divisions of the Department. In addition
to this, we are sometimes called upon to consult with
other engineers, clubs, and individuals regarding designs for various types of structures related to the
conservation field.
Our budget is approximately
$80,000 per year which is from 2 per cent to 3 per
cent of the total budget of the Department.
The Division consists (1970) of seven employees.
Our last new position filled was in 1964. Prior to
this, there had been no change in personnel since
1958. In other words, we have hired one additional
man during the last 12 years.
The chief engineer is concerned largely with administration, supervision, construction inspection, and
investigating proposed new work-which leaves little
time for actual design.
During the past few years,
the administrative duties have increased tremendously
and make up most of the work. The assistant chief
engineer spends the majority of his time as a resident
engineer on our major construction projects. During
the winter months, he also works on designs for the
coming summer.
Our engineering technician investigates and designs most of our marsh dams and supervises their construction by one of our construction
foremen. Two construction foremen assemble crews
in the field and build many of our smaller fishways
and dams. These projects and also those in remote
areas of the state are built in this manner, as it is
more economical.
We have several fishways that have to be checked
regularly during the time the fish are running.
We
found out that if this is not done, they plug up with

A mojor
of the Engineering
the

modernization

of the

Division

Department's
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system.
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installations. The Engineering Division surveyed the
bounds and prepared the description of the property;
made a topographical survey of the property; laid out
the roads, buildings, pools, and pipelines; did all the
estimating and design work involved, with the exception of the heating in the buildings; wrote the
specifications; advertised and processed the bids; and
provided a resident engineer on the site during the
construction. When the hatchery was completed, it
was turned over to the Hatchery Division.
We do

Smaller construction
projects,
such
shown above, are usually handled
personnel.
Large projects, such as
and Penobscot River fishways,
are designed by the Division
and

as the fishway
by Engineering
Division
the St. Croix (below)
constructed

by contractors.

the same type of work-from initial survey to final
construction-for other divisions of the Department.
Some of these projects have been fishways, concrete
dams, timber dams, plane bases, and miscellaneous
buildings.
By the middle 1960's, this program was very nearly
completed, and we were also running short of money.
We were beginning to be seriously affected by inflationary costs with a fixed income.
About this time, federal funds became available
through the Accelerated Public Works Program which
would spend money in "depressed areas."
This
enabled us to start on a fishway construction program. Under this program, the owner of the dam in
the ''distressed area'' world pay one-half of the cost
of the fish way, with federal grants paying the remainder. This program lasted two years, and then
along came another federal program called the Anadromous Fisheries Act. This program made funds
available on a 50-50 basis with the dam owner, for
fishways in dams that would benefit the anadromous
fish-species that go up our rivers from salt water
to spawn. We are now nearing the end of this program.
Due to the fact that we cannot retain skilled construction crews on a year-round basis and do not
find it economical to carry a large inventory of costly
construction equipment, we have followed the practice
of contracting our large projects. This includes all
of our fish hatcheries, the large fishways, the plane
hangers, and most of our buildings.
We have light construction equipment that is portable and which is usually sufficient for the jobs
undertaken by our own construction foremen and
crews. Additional equipment needed but not owned
by us is rented locally.
During the past few years, we have built up quite
a backlog of projects that should be attended to.
With the increase in projects brought about by the
availability of federal funds, and the increase in administration duties, we are slowly going behind each
year. In addition to this there is research, particularly
in fish way design and hydrology, that we should be
doing.
Most of the construction projects done the past
few years were paid for by funds from outside of
the Department. If the funds were not made available, we wouldn't have fishways on the St. Croix,
Piscataquis, and Penobscot rivers now.

of this Division in the future will consist
of the usual construction of dams, fish ways, and
buildings.
In addition to this, there will be maintenance and repair of the ever increasing Departmentowned facilities and whatever work the new trends
and customs of society require of us.
•
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1'hc St. Croix

T

ST. CROIX
is the largest
river in Washington County,
the sixth largest in Maine,
and the easternmost in the United
States. The drainage was known
for its landlocked salmon fishing
before the Civil War, and in more
recent years the bass fishing has
received world-wide recognition.
From the headwaters of Monument Brook in Amity, Aroostook
County, Maine, and Fosterville,
York County, New Brunswick, to
Passamaquoddy Bay, the St. Croix
River forms the international
boundary between the United
States and Canada. Decisions and
recommendations concerning such
boundary water are under the jurisdiction of a United States-Can-

By Keith A. Havey

HE
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Fishery

Biologist

adian International Joint Commission (I. J. C.). In 1955, with interest in the St. Croix River system
at a high peak, the governments of
the United States and Canada sent
a request to the I.J.C. for a comprehensive
investigation of the
water resources of the St. Croix
River basin. The investigation was
to include power, recreational and
industrial potential,
pollution,

miles

in

The St. Croix
drainage
covers almost
1,500
square
Maine
and
New
Brunswick.

g

THE NUMBERS
DAMS

ANO

AND

BARS

INDICATE

WATERFALLS

0

15
MILES

MAINE

NEW
BRUNSWICK

game resources, marine resources,
and, last but not least, inland and
anadromous fish resources. The
study of the latter resources was
perhaps unique among river studies
in Maine in that field investigations
were conducted by fishery scientists from the State of Maine, Province of New Brunswick, and the
United States and Canadian governments for the I. J. C.
Work was completed in 1956.
The purpose of this brief article
is to acquaint you with what was
learned concerning the an ad r omous and inland fishery resource
and what has been accomplished
since the river survey to enhance
conditions for fish in the drainage.
The St. Croix system has generally the form of a huge Y. The
west branch arises in Washington,
Hancock, and Penobscot counties
and at the present time is almost
entirely comprised of large lakes
separated by short, inundated
thoroughfares.
Grand Lake Stream
is the only remaining river segment

This article was condensed from
the mimeographed
report ''St.
Croix River, Fish Management and
Restoration'' which is temporarily
out of print but will normally be
available from the Maine Department of Inland Fisheries and Game.

The St. Croix

T

C!WIX is the largest
river in Washington County,
the sixth largest in Maine,
and the easternmost in the United
States. The drainage was known
for its landlocked salmon fishing
before the Civil War, and in more
recent years the bass fishing has
received world-wide recognition.
From the headwaters of Monument Brook in Amity, Aroostook
County, Maine, and Fosterville,
York County, New Brunswick, to
Passamaquoddy Bay, the St. Croix
River forms t h e inlernational
boundary
between the United
Stales and Canada. Decisions and
recommendations concerning such
boundary water are under the jurisdiction of a United Slales-Can-
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adian International Joint Commission (I. J. C.). In 1955, with interest in the St. Croix River system
at a high peak, the governments of
the United States and Canada sent
a request to the I.J.C. for a comprehensive
investigation
of the
water resources of the St. Croix
River basin. The investigation was
to include power, recreational and
industrial potential,
pollution,
0

tJ 0

miles
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The St. Croix drainage
covers almost 1,500 square
Maine
and
New Brunswick.
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of the main west branch.
Such
well known waters as West Grand
Lake, the Musquash lakes, and Big
Lake are located in this branch.
The west branch has a drainage
area of 674 square miles.
The east branch arises in Washington and Aroostook counties,
Maine, and in eastern New Brunswick, Canada.
While two very
large and several small lakes are
included in this branch, it is mostly

typical river. Much of the drainage area is in New Brunswick. The
main artery of the east branch
serves as the international boundary throughout its entire length.
The east branch has a drainage
area of 644 square miles.
The east and west branches unite
at Grand Falls Flowage to form the
main stem of the St. Croix. The
main stem of the river has a drainage area of about 150 square miles.

Table 1. Species management for major lakes of the St. Croix drainage
Species
Lake or pond

Salmon

Big 2

Togue

Brook
trout

x

Bass

x

White
perch

Chain
pickerel

Whitefish

x

Hornpout

x
x

Bonney Brook
x

Bottle
Brackett

x

Clifford

Yellow
perch

x
x

x
x
x

x

x

x

x

x

x

x
x

x
x

x

Deering

x

Duck

x

Eastern
E st Grand

x

x

East Musquash

x
x

x

Farrow

x

Goulding

x

Grand Falls Flowage

x

x

x

Hosea Pug

x

Howard
Junior 3

x

x

x

x

x

x

Lewey

x

x

x
x

x

Long

x

Keene's
Keg
LaCoute

x

Lambert

x

Lower Oxbrook
Lower Sysladobsis

3

x

x
x

x
x
x

Moneymaker
Monroe

x

x

Nash's
Orie

x
x

Palfrey
Pleasant

x

x

Pug
Scraggl V 3
Spednik

2

Upper Oxbrook
Upper Sysladobsis

2

x
x

x

x

x

x

x
x

x

Western
West Grand

x

West Musquash

x

x

x

1. Does not include all lakes in the drainage.
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x

x

Wabassus

Salmon fisheries

3. Experimental

x
x
x

x

Sucker

2.

x

x

l'ocumcus

provided by natural reproduction.

salmon lakes.

x

x
x
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All in all, the St. Croix has a
drainage area of almost 1, 5 00
square miles. More than 100 lakes
and ponds are located in the headwaters.
These headwater lakes
and ponds have a combined area
of more than 100,000 acres, with
individual lakes ranging in size
from less than 10 to more than
17, 000 acres. The main river from
Vanceboro on the east branch to
Passamaquoddy Bay is 62 miles
long and has a range in elevation
of about 370 feet.

I

discussion of the
inlan l fisheries of the St. Croix
system is minimized, because lake
inventory reports containing pertinent lake management information are available for nearly all the
major lakes at a nominal fee from
the Department of Inland Fisheries
and Game.
However, for the benefit of
readers who may wish to delve only
lightly into management programs
for individual waters, Table 1 has
been prepared to familiarize you
quickly with the species for which
each of the major lakes of the
drainage is managed.
As you study the table, remember that most lakes have several
species to be caught and that those
few listed are the ones that we believe will provide the most common
fisheries.
Now, there are a few very important management principles to
keep in mind when you are thinking about inland fisheries of the St.
Croix drainage as a whole.
First, the bass tapeworm is not
established in the drainage. If you
are a bass fisherman, consider
yourself fortunate, indeed, for this
parasite ravishes bass populations
in much of Maine.
Probably the
only way this parasite could ever
become established in the drainage
is through the bait pail-that is,
through use of live bait from infested waters outside the drainage.
Always observe state laws concerning the transportation and use
of live bait.
Reproduction of both bass and
lake trout (togue) can be adversely
affected by drawdowns of water
during the spawning seasons of
these two shore-spawning species.
The Department of Inland Fisheries
N THIS ARTICLE,
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and Game has made every effort
with industrial interests involved
to insure that water of lakes of the
St. Croix system will not be excessively drawn down for a certain
time period after the spring (bass)
and fall (togue) spawning seasons.
Finally, several of the cold-water
game fish habitats of the St. Croix
drainage do not contain certain
species of warm-water fish that
would compete and prey upon
salmonids.
For example, West
Mus quash Lake, Farrow Lake,
Nash's Lake, and Goulding Lake,
among others, support no white
perch.
You as sportsmen should
see to it that warm-water game
species, good in their place, do not
become established in lakes not
now supporting them. Again, obey

existing regulations concerning use
of spiny-rayed fish as bait.
Most of the ponds with suitable
water quality for trout in the St.
Croix drainage lack spawning and
nursery area so periodic stocking
with hatchery-reared trout is required to sustain their fisheries.
Certain streams in the St. Croix
drainage do have sufficient trout
spawning and nursery area to provide trout fisheries by natural reproduction.
Others require periodic stocking to sustain satisfactory fisheries. In-season stocking
with legal-sized fish provides best
returns to the fisherman in this
latter type of stream.

T

RIVER once suplarge runs of anadro-

HE ST. CROIX

ported

mous fish species.
Atlantic salmon, shad, and alewives ascended
the unobstructed river system nearly to its headwaters.
While existing dams and industrial developments
have altered a
substantial portion of the original
salmon and shad habitat for the
worse, a large potential still exists
for both species in the areas above
existing dams.
The amount of
spawning and nursery area for one
species, the lake-spawning alewife,
has actually been increased.
Regarding the size of salmon runs
in the early nineteenth century,
Rathbun and Wakeham (1897)
wrote:
''In early times the St.
Croix River was considered to be
one of the most prolific salmon
streams on the Atlantic coast, and
during a number of years it yielded
a large annual catch, the fish being
taken chiefly at and below salmon
falls in the upper part of Calais
and St. Stephen as they were making their way up the rapids ... The
fishery was carried on principally
by means of dip nets ... Daily catches of at least 100 barrels have been
reported and it is also stated that
a single individual would occasionally obtain as many as 50 to 100
and even more salmon!'' Atkins
(1874) reports that a boy of 15
took 500 salmon at the falls in a
single year and states that a man
standing on a jam of logs a short
distance below the falls took 118
salmon in one day.
As to the areas of the drainage
frequented by sea salmon, Atkins
(1874) wrote ''above Salmon Falls,
there has been very little salmon
fishing done at any time. The extent of the range of salmon in the
upper waters at that time cannot
now be ascertained .... Fifty years
ago they were caught at Grand
Lake Stream on the West branch.
The Indians called the sea salmon
Pl-lahm in distinction from the
landlocked salmon which they called Toy-e-wah-nahm. ''

More than l 00 lakes and ponds
are located in the St. Croix
drainage, offering
a variety of freshwater fishing.
Charley Whitney of
Shrewsbury,
Massachusetts, found
good lake trout and
salmon
fishing
in West Grand
Lake.
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The first dams on the lower St.
Croix were; probably built about
1790, but before 1836, they were
all passable to migrating fish. However, in 1836, the Union dam (a
tidewater structure) was built in
Calais and remained without a
fishway until 1869. Between these
dates, migratory fishes were virtually shut off from the freshwater areas of the river, and by
1850 it was estimated that the
annual salmon catch did not exceed
200 fish.
In 1869, fishways were constructed in both the Union dam
and in a newer dam at Baring.
That these fishways were at least
somewhat successful is certain,
because salmon were present
above these structures in 1873.
Salmon in the St. Croix have
appeared in varying numbers from
1875 to the present, with fewer
reported in recent years.
The Union Pool in Calais apparently provided good sport fishing for salmon from 1896 through
1901.
The total sport fishing
catch for 1898was132 fish(Anonymous, 1899}.
A fishway was provided in the
Cotton Mill dam at the time of its
construction in 1883, and as late as
1930, a few salmon were able to
pass this dam and reach the Woodland dam.
At the time of our
I.J.C. survey in 1956, the Canadian-

owned dam (24-foot head) at Milltown and American-owned dams
at Woodland (48-foot head) and
Grand Falls ( 49-foot head) were all
without fishways, and the river
was essentially closed to migration
of any anadromous fish.
The history of the alewife runs
on the St. Croix closely parallels
that of the salmon.
Apparently
this species, like the salmon, ascended to the headwater lakes of
the system. Cargos of salted fish
were shipped annually from the
lower river in addition to those
utilized locally.
Very little is known of the shad
runs except that they became
scarce coincident with construction of the Union dam.
In 1960, the Canadian-owned
dam at Milltown was provided with
a fishway.
Subsequently, the
American-owned dams at Grand
Falls and Woodland were provided
with large Denil-type fish ways, the
longest of this kind in the world.
In addition, new, good fishways
have recently been provided at the
Vanceboro dam (Spednik Lake) and
at East Grand Lake. As you must
suspect, this fishway program has
cost several hundred thousand dollars.
Fortunately, in several instances, funds from industrial interests, federal government, and
state government were combined
to foot the bill, lessening the economic burden for all concerned.

S

POTENTIAL:
Fishery
scientists have learned through
experimentation
that each 100
square yards of salmon nursery
area such as that in the St. Croix
produces on the average one or two
salmon smolts.
The St. Croix
River (deleting the main river below
Woodland) provides 4,615,000
square yards of nursery or 46, 150
100-square-yard units.
At 1 to 2
smolts per 100 square yard unit,
the St. 'Croix could produce about
ALMON

The new fishway system on the
St. Croix allows anadromous fish
to reach spawning areas in the
fresh-water
areas of the
river. Woodland
(shown)
and Grand
Falls fishways are
longest
Deni/
fishways
in the world.

46,150 to 92,300 smolts. Estimating a 10 per cent loss at the turbines
of each of the three major dams involved and a 1 to 2 per cent return
of the surviving smolts to the river
as adults, expected adult returns
could range from as low as 336
to as many as 1, 526 salmon annually. Years of pollution on the St.
Croix have created a highly unfavorable nursery in the main river
below Woodland, so the 634,000
square yards of nursery provided
by this river section is largely of
no value.
Pollution on the St.
Croix and what is being done about
it are discus sed later in this article.
Of course, if some suitable bypass for smolts could be devised
at the three main-stem dams, salmon production
would be increased accordingly. In general,
the salmon production figures given are considered highly conservative.
Alewife potential:
Town-controlled alewife fisheries in several
coastal Maine drainages presently
yield from $1.00 to $2.00 profit
per surface acre of lake water
available as alewife spawning and
nursery area.
The Grand Lake
alewife fishery of the St. John
River produces on the average an
income of $1.40 per surface acre.
On a direct expansion basis, the
net value of the St. Croix run would
be nearly $150,000 annually if the
run could be fully developed and
suitable markets were available.
Considering
the length of the
run to the major spawning and
nursery areas of both branches and
other limiting factors, it is estimated that an actual run worth
from $50,000 to $100,000 might be
developed.
In addition to the commercial
value of the adults, the young alewives would serve as a forage fish
for game species and possibly as
a buffer to predation on young
salmon by such species as smallmouth bass and chain pickerel.
Shad potential:
It has been
estimated by two federal experts
on shad that an annual run of
50,000 shad could be produced in
the SL. Croix system and that
somewhere
between
5,000 to
15, 000 fish from this run could be
safely harvested each year. AsMaine Fish and Game-Summer
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The potential
alewife
fishery in the
St. Croix
could be of considerable
commercial
value.
Fully developed
shad
runs would
have both
commercial
and sport fishing
value,
while the potential
sport f ish e r v
for Atlantic salmon
would
have a
significant
effect on the area economy.

suming an annual harvest of 10,000
fish, a catch of 35, 000 pounds of
shad could be realized.

W

POLLUTION
in the St.
Croix drainage above Woodland is negligible.
Pollution below
Woodland is substantially reducing
the river's salmon-producing potential at the present time.
Wood chips and other deposits
from the paper manufacturing process constitute one type of pollution. Its effects on the fish-producing potential are twofold. First
rubble spawning areas are covered
with the deposits, making them
unsuitable for sqawning. Second,
the riffle nursery areas are less
productive of aquatic organisms
that are normally produced in riffles.
The Georgia-Pacific Corporation
is undertaking, however, an ambitious pollution control program
in this Woodland to Calais section
of the St. Croix drainage. Changes
in the paper manufacturing process
and solid and liquid waste recovery
and reuse systems lessened the pollution load on the river. In addition, a sewerage treatment system which cost close to five million
dollars and which will be in operation in 1970, is expected by company officials to reduce the suspended solids discharged into the
river by 90 per cent and the biochemical oxygen demand on the
river by 82 per cent.
ATER

of salmon, alewife, and shad runs
in the St. Croix River will create
fish management problems requiring early consideralion
by fishery
personnel,
sportsmen,
and commercial
fishing
inleresls
alike.
These management
problems are
listed
below [ nol necessarily
in
order of importance):
1. The re-es Lablishmenl
of salmon
runs in the SL. Croix River will

T
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undoubtedly arouse interest
among commercial fishermen.
This interest has been demonstrated on Maine rivers where
moderate successes in salmon
restoration have stimulated submission of requests for weir or
netting permits.
The salmon
fishery will reach maximum
value as a sport fishery only.
2. Adult salmon, alewives,
and
shad will often be migrating
upstream during the same periods.
The latter two species
should be fished commercially.
The fisheries will have to be
located at sites where minimum
disturbance is afforded migrating salmon.
3. Atlantic salmon fishing is traditionally restricted to "fly fishing only.'' The stream areas of
the St. Croix system support
sever al species of game fishes,
all of which must be considered
in any proposed special regulations.
The St. Croix drainage, with its
large area of headwater lakes, is
particularly well-suited
for provision of minimum stream flows in
potentially important salmon nursery streams.
The term minimum
flow as used in this report means
the volume of flow for a particular
stream or stream section that will
provide satisfactory conditions for
fish without seriously infringing
upon the demands of established
water users.
In the east branch from Vanceboro to Grand Falls, excellent flow
conditions for salmon rearing could
be provided with a minimum flow
of 500 cubic feet per second. Below Grand Falls, 1, 000 cubic feet
per second. will provide good flows

for salmon rearing and lessen
fects of industrial pollution.

P

ef-

for anadromous fish
restoration on the St. Croix
appear reasonably good at the
present time.
Many species of fish are using
the new fishways, including alewives which are known to be ascending the drainage at least as
far as Spednik Lake on the east
branch. In fact, alewives used the
new fishways at Woodland and
Grand Falls the first year they were
put in operation
(1965).
Many
thousands of young, emigrating alewives have been observed passing
through the turbines at Grand Falls
most without apparent harm.
'
In 1961, nearly 100 adult shad
were trapped after having passed
through the new fishway at the
Milltown dam, so a nucleus of shad
spawners exists.
Since 1966, Maine stockings of
Atlantic salmon in the St. Croix
River have totaled over one-quarter
million fish. Unfortunately, funds
have not been available to evaluate
results of these stockings by fishway trapping on the river so returns to date are unknown.
•
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Maine's

Coyotes
That coyotes have extended
their range into Maine is a
fact. Their importance as a
predator will be determined
by time and the natural forces.
By Warden Alden T. Kennett

this versatile and adaptable animal
has reached us here in the Northeast.
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and feral dogs have
been found in Maine, here
and there, for many years,
but now a viable population seems
to have established itself in northwestern Maine. Like many of her
sister states in the East, Maine now
seems to be in the pathway of an
eastward spread in the range of the
coyote.
One usually thinks of the species
of animals inhabiting a given area
as stabilized and constant, but actually the ebb and flow of natural
forces at work all the time make
one thing certain: that is, that the
only constant thing is change. Ever
since the world began, climates,
seasons, plants, and animals have
been in a constant state of change.
Ordinarily, changes are so slow
that they are barely noticeable, but
sometimes they happen with a jolt.
Within the last two years, coyotes
have shown up in the Upton area
with increasing frequency.
Not much was heard about the
northward spread of the opossum,
cottontailed rabbit, or gray fox,
but they have extended their former range and have become established in southern Maine.
How14

OYOTES

ever, with the coyote, a new large
predator,
on the scene, many
sportsmen in this part of the state
are casting a wary eye at this intruder from the West. From time
to time, comments are heard such
as, "Something ought to be done!"
or ''What is the state going to do
about it?'' Rather than immediately
considering an expensive and ineffective predator control program,
a look should be taken at the background of our new arrival.
At the time the white man invaded this continent, the coyote
ranged roughly from the Mississippi River to the Pacific Ocean and
from northern Mexico to southern
Canada.
Since then, he has extended his range northward to
Alaska, southward to Panama, and
eastward to the Atlantic Ocean,
excepting only the states of Delaware and Rhode Island.
In the West, where white men
found them, they have been shot,
poisoned, bountied, and trapped
ever since the first coyote set tooth
to the first fat sheep.
Not only
has the species not been exterminated, but it has moved into
more populated areas until now

of the world do
not enjoy a good press. They
have been maligned for centuries
and have often been spoken of as
evil, even as creations
of the
devil. The coyote is no exception
to this rule, except perhaps among
the Indians of the Southwest where
stories and legends tell of his wisdom and sagacity.
Our current population of coyotes seems to have centered
in
western Maine, and the first specimens were taken in the town of
Upton. In November 1968, Frank
Withers of Lee, Massachusetts,
shot one while hunting deer. The
carcass was turned in, duly checked, and identified as an eastern
coyote.
The news of this exploded like a bombshell, and in places
where hunters gather, there was
much discussion as to what could,
would, and should be done about it.
In January 1969, a coyote was
trapped by Richard Williamson of
Upton, a trapper,
guide, and
woodsman, who, in the last couple
of years, has had quite a bit of
experience with these creatures.
While beaver trapping on the Dead
Cambridge River, "Buster",
as he
is known locally, had several sightings of these animals.
He also
found a den they had made and
several beaver houses they had
tried to dig inlo.
Although the
coyotes showed an interest in beaver, they would not Louch the carcasses of beaver that he had left
on the ice. One day, Busler found
a trail they were using; and in a
place where they were stepping
HE PREDATORS
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over an alder, he set a trap. The
next day when he returned,
he
found two animals. There was one
in the trap, which later proved to
be a female, and a larger, darker
animal, presumably its mate, which
put on a belligerent display. The
big one walked in Buster's
direction,
snarling and showing its
teeth.
Buster fired at it several
times with a .22 pistol until finally

it turned and ran off. Later, he
tracked it and found where it
had lain down, apparently badly
wounded. The female in the trap,
from outward appearances, was
identical to Frank Withers 's animal
and was later officially identified
as an eastern coyote.
During the fallowing summer,
little was heard of our new can ids,
but one incident bears repeating.
Mr. and Mrs. Maurice Kendall of
Bethel, in their boat in the Glassby
Cove area of Umbagog Lake, observed an animal, similar to the
two previously mentioned, attacking a small deer. The deer was
struggling with the coyote at the
edge of the water.
The victim
got away from its antagonist and
fell into the water as they approached. The coyote went into
the woods but stopped and looked
back. Mr. Kendall landed and went
to see if he could get a better look
at the coyote, but it had gone.
The deer had some blood on its
neck but was able to swim out to a
nearby island. The Kendalls stayed
around to see if the coyote would
come back, but they did not see it
again.
Mr. Kendall had seen the
two coyotes that had been identified as such and said this one
was the same kind of animal.

T

HE

INTERI·:STING

LIFI·~

HISTORY

of this versatile and persistant
animal shows how it has been able
to survive am .. even extend its range
in the face of adversity. The coyote
is a medium-sized canine weighing
between 20 and 50 pounds (specimens taken in Upton weighed between 35 and 40 pounds).
It is
grizzled buff in color, but in some
individuals,
the coat has a black
or a reddish hue.
Like most canines, it has a gestation period of
approximately
63 days and produces an annual litter of up to 11
or 12 pups, but usually 5 to 7, be-
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tween April and June. Many females produce a litter during their
first year. As a rule, coyotes do
not mate for life, but a pair may
stay together for several years.
Pups are weaned in 6 to 8 weeks.
Then the pups are fed, partly, by
the adults regurgitating semi-digested material until they can handle raw food on their own. The
young begin to fend for themselves
by the end of their first summer.
Coyotes usually travel in groups
no larger than a family unit, and
the adults are known to hunt cooperatively. While primarily classed as predators, they are nearly
omnivorous and will eat almost
anything. Their usual diet, as studies done in other parts of the
country show, is rabbits, rodents,
the young of larger animals, small
livestock, and carrion. The primary prey species available in our
Maine woods are deer, hares,
birds, and mice.
Other animals
that compete with the coyote for
this prey are bobcats, foxes, fishers, hawks, and owls.
The predator-prey relationship,
while a factor in the numbers of
prey species, is also a control upon
the numbers of predators a given
area can support. Predation, alone,
has been shown virtually incapable
of reducing prey populations beyond a certain point. It appears,
therefore, that with the intrusion
of the coyote, some of our existing
predators are going to have to
move over.
Predation is very hard to measure accurately because the victims
are consumed and disappear quickly.
Studies have shown that an
animal as large as a deer can, in
a few hours, be reduced by coyotes
to a size that can be carried away
leaving no trace. The aforementioned prey species will appear in
the stomach of a predator in varying amounts and percentages according to the size of the predator
and the abundance of the prey.
Checking stomach contents is one
way to measure what a predator
has been eating, but it does not
necessarily show what he has killed. Animals eaten may have been
killed in other ways or by other
predators.
Two instances of apparent coyote predation on deer came to light

last winter. So make no mistake,
our new wild canids, like their
relatives, the domestic dog, are
_perfectly capable of killing deer.
To what extent they prey on deer
will have to be determined by further study.
Sportsmen's co-operation will be very helpful to this
end. Anyone wishing to help, if
he obtains a specimen, should contact his local game warden or his
regional game biologist so that the
carcass can be sent to the University of Maine for study. Some
work has been done in this direction in other states, notably
Vermont and New Hampshire,
where these animals appeared
some time ago.
During the fall of 1969, quite a
few coyotes were seen, and several were killed by hunters. One
carcass was even stolen by a
trophy-hungry hunter. From the
specimens taken this year, it appears that this animal is more
abundant and has a wider distribution than previously supposed.
Specimens have been taken in
areas not previously known to be
inhabited by coyotes. Some of the
towns represented are Jackman,
Kingfield, West Paris, Waterford,
and Turner. From this spread, it
can be supposed that the coyote's
population density has peaked and
is now spreading. This sort of thing
happened in the same area a few
years ago with the fisher.

T

that faces us
now is what the addition of a
new, large predator will do to the
ecology of our state. Obviously,
this is something we will have to
wait to see.
This is a natural
change in wildlife economics and
should be viewed in this light. No
doubt, the coyote population will
have some effect on the numbers
of deer and other game species
in cerfain areas,
and they will
compete with man for this desired
quarry. Their presence is also a
possible reservoir
for rabies. If
they spread to farming areas, lives tock may also suffer. All this
we can tell from what has happened elsewhere,
but the final
analysis of the situation will have
to be left to time and the natural
forces.
•
HE BIG QUESTION
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For Teal Hunters
by C. W. Schwartz
During the special teal season in September, hunters will
see few ducks in familiar
help identify Blue-winged

plumage. These paintings

will
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fall when males resemble females.
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~ost North American ducks undergo two molts and have
two plumages a year. During summer, males are in
eclipse or hen-like

plumage. In early fall they may

wear this muted garb or show transition into their
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breeding or winter apparel.

Male Teal in full breeding

plumage are not likely to be seen in September.

THE LIFE HISTORY OF THE INTERESTING
AND FAMILIAR

S

... TWISTING .... TURNING I - the swift,
erratic maneuvers of the blue-winged teal are
quickly recognizable by waterfowl hunters. The
teal's willingness to decoy readily offers tempting
shots, but even the most capable gunner ejects spent
shells in disgust after underestimating the uncanny
agility of this pint-sized dabbler. In Maine, the bluewing has long been established as an early season
favorite of sportsmen.
Taxonomically, the blue-winged teal belongs to
the same genus as the familiar black duck, mallard,
and green-winged teal.
Ducks of this group characteristic ally confine their activities to wetlands
lacking extensive areas of open water, such as
streams, ponds, and shallow marshes.
They are
capable of diving but usually feed at the surface or
by tipping rather than submerging. When frightened,
these dabbling fowl spring vertically into the air
instead of using the running take-off pattern so
typical of the divers.
The blue-winged teal is Maine's only small marsh
duck with large chalky-blue patches on the fore edge
of the wing. In his breeding plumage, the male is
dressed out in a pinkish-cinnamon color marked with
round dark spots, a slate-grey head, and a conspicuous white crescent in front of the eye.
The
less colorful female is described as a mottled, buffybrown duck, with a white breast.
About June, the
adult male begins to moult the colorful breeding
plumage, and by August, his "eclipse" phase closely
resembles the coloration of the female.
He retains
this drab attire until late fall and long after all the
blue-wings have headed for warmer· climates.

1
J

TEAL

By Gary G. Donovan

PRINGINC

THE
most part, the blue-winged teal doesn't
even consider returning to points north until spring
is well advanced
and warm weather is the rule
rather than the exception. Some arrive home' 'paired,''
but most generally return in small flocks or courting
parties where as many as four males may try to win
a single female. Eventually, one male wins out over
the others after a considerable display of courtship
antics.
Since courtship largely occurs during the
migration period, it is not surprising that many of
their displays are carried out in the air while coursing
and dipping over waterways in a manner similar to
that of the black duck.
The most intriguing courtship behavior occurs on the water when the pair

F

BLUE-WINGED

OR

Maine Fish and Game-Summer

1970

Assistant

Waterfowl

Research

Leader

repeatedly bow to one another over extended periods
of time.
All the while, the male is on the alert
to chase intruders from the female.
Upon completion of the courtship activities, the
pair make a critical inspection of many areas before
establishing their "territory." Any other members of
the same species will be driven from their chosen site.
As the time approaches for egg laying, the female
selects a nest site and starts construction.
Bluewings have been observed nesting in scattered areas
throughout the eastern and northern portions of
Maine.
Generally, they prefer to nest in the grassy
edge of a field or meadow adjacent to water.
The nest is usually a slight depression scraped out
of the soil and lined in a bowl fashion with loosely
matted, dead grasses and other available dried vegetation.
As a final touch, the rim and sides of the
nest are insulated with fluffy down pulled from the
hen's breast.
This is intermixed with the grasses
to form a concealing blanket that is easily pulled
over the eggs whenever the hen leaves.
In many cases, egg laying actually begins before
the nest is completed.
Under normal situations, one
egg is deposited
each morning until a clutch of
6 to 15 eggs is completed.
Each day, after the egg
has been laid, the hen rejoins the waiting drake
on the established "territory.":
On returning to the
nest the following day, the male often accompanies
his mate in flight over the site. The cautious female
will generally alight at some distance and sneak to
her nest.
The drake attempts to camouflage her
sudden departure by continuing a well sustained flight
to his ''territory.''
Incubation
of the eggs begins within 24 hours
after the final egg has been deposited and lasts
21 to 23 days.
Throughout incubation, the female
leaves her clutch only for short periods of feeding
and exercise.
By the third day, the male begins
losing interest in the affair after being given the "cold
shoulder'' and flies off to join other males in similar
circumstances.
As a rule, these males do not
associate with the females or their broods until the
young have been reared and are flying.
17

During this period of separation,
the males seek
densely
vegetated
areas to exchange their colorful
breeding
plumage for the less attractive female-like
''eclipse.''
A few hours
after
the first egg is ''pipped,''
or about to be hatched,
all of the ducklings will
have struggled from their confining shells. In another
four hours, they become
dry, and they are strong
enough to be cautiously led by their devoted mother
to the nearest
water.
Here they are rapidly taught
to feed on soft insects,
worms,
and other tender
animal foods.
As they grow and mature, the diet
changes
to one consisting mainly of sedges,
pond
weeds, grasses,
and smartweeds.
During the following weeks of development,
the hen blue-wing remains
close
at hand teaching
where to find the choicest
foods and diligently guarding the safety of her young
by distracting intruders with daring and virtual disregard for her own welfare.
Young blue-wings
develop
exceptionally
fast, as
they are late to hatch and early to migrate.
In fact,
by the sixth week, the ducklings are so active and
advanced
that they are learning to fly!
Once the
young are flying, the close family ties are broken,
and the young blue-wings
disperse from their first
summer's
home to concentrate
with others of the
same species
in preparation
for the fall migration.
During the final days of summer and as migration
nears,
the blue-winged
teal
are often seen congregating
in flocks
of increasing
numbers.
They
begin to concentrate
in Merrymeeting
Bay during
the last weeks
of August
and reach a peak concentration
of many thousands toward the third week
of September.
By the onset of the hunting season,
however, the great majority have journeyed far from
the sights of the Maine waterfowler 's gun.
These remarkable teal are the first of the dabbling
ducks to migrate south in the fall. They commonly
winter in the Gulf states,
Mexico,
Central America,
and the West Indies, and frequently
travel as far
south as Brazil, Equador,
Peru, and Chile in search
of suitable
shallow
lagoons.
An immature male teal
banded
September
10, 1969, at Merrymeeting
Bay
was recovered in the West Indies on October 3, 1969,
only 24 days later! Three other similar recoveries

were also made the following day.

migration pattern of the Leal has
exposed this game bird to relatively light hunting
pressure throughout the United Stales. Biologically,
the blue-wings apparently can support additional
shooting without jeopardizing their populations. A
special early teal season will afford Maine's sportsmen the opportunity to enjoy additional days of duck
hunting and to harvest this high quality waterfowl
species.
•

T
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HE EARLY FALL

TEAL HUNTERS

for the first time, Maine's duck hunters
will have the opportunity to enjoy additional days
of their sport in early fall, in the form of a special
season on teal. The season, which will run from
September 11-19, has been sought by the Maine
Fish and Game Department for several years and was
recently approved by the U. S. Department of the
Interior.
If hunters do enjoy ar.d hope to continue participation in such special seasons based on species
management, much will depend on their ability to
identify the target species and conscientiously restrict
their shooting accordingly.
In previous special teal seasons held in other
states, some hunters have exhibited either poor
sportsmanship or inability to identify the various
species, or both; and as a result, their duck huntingand duck hunters in general-suffered.
In Maine, the special teal season is being restricted
to Merrymeeting Bay, primarily for the purpose of
eliminating the shooting of wood ducks, which are
often hard to recognize from teal. Wood ducks are
rarely encountered in Merrymeeting, and the risk of
accidental shooting of this species is considered minimal. The two species other than teal most likely
to be seen in the Bay in September are black ducks
and mallards, and there is absolutely no excuse for
their being mistaken for teal.
Particulars of this special season are: Shooting
hours from sunrise to sunset, September 11-19.
The limits are four daily and eight in possession, of
either blue-winged or green-winged teal. A Maine
hunting license is required, and hunters age 16 or
older must possess a valid federal waterfowl stamp.
In addition, a special teal season permit will be required in the possession of each hunter; these will
be available-free
of charge-from
August 1 to
September 1, from the Game Division, Maine Fish
and Game Departmenl, 236 Forest Resources Bldg.,
University of Maine, Orono, Maine
04473. No
permits will be issued after September 1.
State and federal waterfowl biologists will be
watching this special teal season very closely, and law
enforcement efforts will be stepped-up.
The privilege
of having an early teal season has been hard-won and
can be assured in future years only by a genuine
demonstration of sportsmanship by Maine's duck
hunters. Learn to identify your ducks, and don't shoot
unless you 're sure. It's up to you now.
•
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By Howard L. Mendall, Leader
Maine Cooperative Wildlife Research Unit

0

the important components of the School
of Forest Resources at the University of
Maine is the Maine Cooperative Wildlife Research Unit. As the name implies, it is a co-operative program with four supporting organizations. In
addition to the University of Maine, these agencies
are the State Department of Inland Fisheries and
Game, the Bureau of Sport Fisheries and Wildlife
of the U. S. Department of the Interior, and the
Wildlife Management Institute; the latter is a private
conservation organization with headquarters in Washington, D. C.
The Maine Cooperative Wildlife Research Unit
functions as part of a national program. It started
in 1935 when the U. S. Bureau of Biological Survey
(the forerunner of the present Bureau of Sport Fisheries and Wildlife) entered into co-operative agreements with nine selected land-grant colleges and state
conservation departments to assist in providing trained manpower and basic research findings. Both were
needed in an expanding, but still young, profession
of wildlife management.
The plan was conceived through the vision of
J. N. "Ding" Darling, an internationally famous newspaper cartoonist and ardent conservationist. At the
time, Darling was a member of the Iowa Game Commission. A co-operative wildlife program with Iowa
State College was working efficiently, and he saw no
NE OF

The offices and laboratories
of the Unit ore
located
in the modern and well-equipped
Forest Resources
_Building on the Orono cam pus of the University
of Maine.

reason to doubt that it would be effective elsewhere.
When he became Chief of the Bureau of Biological
Survey, the new venture was launched.
Maine was one of the original states selected for
this endeavor, and the Unit was officially opened on
the University of Maine campus on December 23,
1935. Since then, the program has grown to 18 Units
in states including Alaska. These are located to represent various ecological and land-use types. There
is only one other Unit in the New England states,
at the University of Massachusetts.
The plan of each Unit has the following general
objectives:
1. To conduct research that is essential to sound
management.
2. To facilitate training, especially at the graduate level, of professional wildlife biologists.
3. To provide technical assistance to state game
departments and other agencies, and to conduct a program of public service through publications, lectures, and demonstrations.
Co-ordination of activities is through the Bureau of
Sport Fisheries and Wildlife, but the individual Units
are operated at the local level. For administrative
purposes within the universities, the Units are at-

Studies
of woodcock life history
and management have
long been part of the Unit's research
Photos
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Studies of eider
This wildlife
check

its

physical

ducks are being ~onducted
by the Unit.
graduate
student has just live-trapped
an eider at its nest and will
condition
before banding
and releasing
it.

tached to departments having similar interests.
In
Maine, where forest-wildlife relationships are so important, it is logical for the Unit to be a part of the
School of Forest Resources.
Each Unit is governed by a three-man local coordinating committee representing the co-operators
(the Wildlife Management Institute delegates its authority to the Bureau of Sport Fisheries and Wildlife).
In this state, the co-ordinating committee consists of
the Director of the School of Forest Resources, the
Commissioner of Inland Fisheries and Game, and the
Unit Leader. This group prepares the budget, determines the general policies, and approves specific
projects.

D

UR INC THE FIRS.T dozen years of .the. pr,~gra~' in
Maine, the Umt was the only wildlife
arm of
the University, and its two-man staff gave all wildlife instruction (both graduate and undergraduate
courses) and conducted the research and extension
activities as well. In 1947, the University added its
first full-time wildlife staff member to its Department
of Forestry (which later became the School of Forest
Resources).
More recently, in 1967, it further expanded its wildlife staff and modernized the physical
facilities, culminating in the new Forest Resources
Building dedicated in 1968.
Meanwhile, the Maine Department of Inland Fisheries and Game had substantially increased its support
to the Unit program.
Also, the Bureau of Sport
Fisheries and Wildlife, in 1967, expanded its role with
increased financial allotments for operating expenses
and, in addition, provided the salaries of both the

Leader and Assistant Leader. Thus, through the combined efforts of the Unit and the School of Forest
Resources, the University of Maine now has a well
balanced wildlife staff, and specialists in several areas
of the field provide a high degree of training and
research in wildlife ecology.
A brief review of the progress of the Unit since
1935 indicates that the three objectives have been
well met.
Research has covered a wide range of
topics. Some studies have been concerned with developing ecological techniques while others have
centered around habitat and its influence on wildlife.
Although many animal species have been studied by
staff and graduate students, greatest emphasis has
been placed on the white-tailed deer, waterfowl,
woodcock, and fur animals. Two long-term investigations attracted national attention because of the
unique opportunity, geographically, that Maine had
for making.major contributions. One of these was on
the woodcock and the other on the fisher.

through t~e years .have dealt
with several important species. Until recently,
emphasis has been placed on inland ducks, especially
the two most numerous breeding species, the black
duck and the ring-necked duck. At present, much
research by the Unit, both by staff and graduate students, is being devoted to coastal problems as related

W
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to the eider duck.
Sea ducks, both scoters (coots)
and eiders, are an increasingly important resource
from hunting and aesthetic viewpoints alike. Maine
is the only state in the nation apart from Alaska
where eiders breed. In view of the current coastal
development and exploitation in Maine, and the ensuing conflict with natural resources, the Unit's ecological studies of the eider and its habitat needs
are proving very timely.
The Unit's study of food habits of the fisher,
habitat preferences, and other aspects of the ecology
of this valuable forbearer coincided with its recent
range extension in Maine.
Many research findings
were documented that related the welfare of the
fisher to changing land-use patterns.
Thus, needed
data were made available for proper regulation of
the fur harvest.
Since the white-tailed deer is Maine's most important game species, it is natural that many Unit
projects, especially graduate thesis studies, have been
devoted to the deer. In fact, since the Unit was first
established, there has been no time when deer research has not been conducted. At present, a detailed
investigation is being carried out, by the Assistant
Leader, of the ecological relationships of deer and

snow cover during the critical winter months. This
study is being conducted co-operatively with personnel of the Game Division of the Maine Fish and
Game Department.
The graduate training program has been an important part of Unit activities; and, in addition, the
staff has assisted in the expanding undergraduate
curriculum of the University. As of January 1970,
a total of 52 master's degrees had been awarded in
wildlife management. Unit graduates have made outstanding records in the wildlife profession all the
way from Alaska to Panama, Canada included, and in
one European country as well.
The present (January 1, 1970) status of these men
is as follows:
State or Canadian provincial wildlife agencies
Federal wildlife agencies (U.S., Canada, Norway]
University wildlife teachers or administrators
Military service
Secondary school or junior college teachers
Deceased
Studying for Ph. D.
Private employment (1 free-lance outdoor writer]

are mapped
coastal islands.

Wildlife
students
examine
mammal skulls
and jaws in the museum room of the Forest Resources
Building.

12

10
4
3
3
2
2

It is especially noteworthy that, excluding those
in the military service or deceased, only one Unit
graduate has failed to enter the professional wildlife
field or a closely allied area of employment.

E

Vegetative
types used by waterfowl
nesting
by a graduate
student on one of Maine's
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ACTIVITIES have been extremely varied.
They have included co-operative services and
technical assistance to many state, provincial, and
federal agencies in the United States and Canada.
The Unit's publications have received wide circulation.
About 135 technical papers, semi-popular articles, extension circulars, and bulletins had been published
through the year 1969, by Unit staff, collaborators,
and graduate students. Four publications have been
books or book-length bulletins.
One received the
1959 award of the Wildlife Society as the outstanding
publication of the year in ecology and management.
Two others received ' honorable mention'' by the
Wildlife Society in the years of their appearance. It
has been gratifying to note that 28 of the total publications, or 21 per cent, have been by graduate students.
The present University wildlife staff, including the
personnel of the Unit, numbers six. More than a
dozen rooms in the new Forest Resources Building
are devoted to the field of wildlife resources. It is
apparent that much progress in wildlife research,
training, and technical service has been made since
the days of the one-room, two-man Unit program that
was organized under its first Leader, Clarence Aldous,
in the basement of Coburn Hall in 1935.
•
XTENSION
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Guidelines

to Fish Stocking

in Maine

Considerable
research has helped make today's
hatchery fish better than those produced in earlier days
of fish culture.
Policies governing
the release of these
fish have been improved, also,
as new research findings have indicated desirable
changes.

followed by the Maine Department of Inland Fisheries
and Game for stocking landlocked salmon, brook
trout, lake trout, brown trout, rainbow trout, and
warm-water species.
Although these written guidelines are brief, it should
be recognized that they result from thousands of mandays of research on the survival, behavior, and
ecology of both wild and hatchery-reared fish, in
Maine and elsewhere.
It should also be recognized
that these procedures cannot be considered final or
ultimate; changes will undoubtedly be made as more
and better information is acquired through continuing
research.

are divided into several categories as follows:
Introductory stocking is a program for the purpose
of establishing a species not originally present, which
will then be able to maintain itself by natural reproduction.
Stocking is discontinued
as soon as the
species has become established.
Maintenance stocking is a program of routine,
continuous stocking intended to supplement or substitute for natural reproduction.
Small, hatchery fish
are released, they survive and grow to an acceptable
size, and then they are caught by anglers.
Maintenance stocking is done where there is suitable
habitat, limited natural reproduction, and sufficient
potential fishing pressure to insure that the fish will
be harvested.
Experimental stocking is used in special situations.
It is sometimes difficult to predict the success of a
proposed stocking program where complex biological
interactions exist.
In such cases, the Department
may undertake stocking on an experimental or tentative basis.
Fish stocked on an experimental basis
may be marked by fin clipping or tagging. Plans for
recovery of marks and analysis of the data are made.
The program may then be changed to a routine maintenance operation, or it may be discontinued, depending upon the results of the study.
Legal-size trout stocking involves the release of
legal-size trout in waters where they are expected
to be caught within a short time. Growth or survival
for more than a few weeks to a year is not expected,
and the waters stocked may not be suitable for more
than a few weeks in the spring. This type of stock-

S

a statement of the policies followed by the
Fishery Research and Management Division
in stocking Maine waters

T

HE SCIENCE OF FISH CULTURE has come a long
way in Maine since 1864 when David Pottle
hatched-out a few eggs and raised some trout
in a spring brook on his Head Tide farm. Today,
modern fish hatcheries and rearing stations produce
more and better fish more efficiently than Mr. Pottle
ever dreamed possible.
As hatcheries have changed through the years, so
too have fish stocking procedures and policies. The
stocking of hatchery fish in "the good old days''
was done in a hit or miss manner, with little thought
given to the fish-if it looked like trout water, trout
were stocked there; likewise, salmon and the other
hatchery fish of the day.
Stocking policies have developed and changed as
fishery biologists and fish culturists have gained more
knowledge of their complex fields. The following is
a statement and description of procedures currently

22
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ing provides a short-term artificial fishery with no
lasting benefits,
it has no scientific or biological
basis, and it receives the lowest priority of any stocking done by the Department of Inland Fisheries and
Game.
Stocking private waters: The Department oflnland
Fisheries does not provide fish for stocking private
waters.
Private farm ponds constructed as a part of
a multi-purpose agricultural development project are
eligible to be stocked by the U. S. Fish and Wildlife
Service, Bureau of Sport Fisheries and Wildlife.
Fish may also be purchased for stocking private waters
from any of several commercial hatcheries.
The
approval of the Commissioner of Inland Fisheries and
Game i;:; required before any fish can be stocked in
any Maine waters.

C

for the stocking of the various
fish species are as follows.

URRENT GUIDELINES

LANDLOCKED SALMON
• Where stockedSalmon stocking is intended to supplement inadequate natural reproduction. It is considered where
the physical, chemical, and biological characteristics
of a water permit management which will provide a
salmon population capable of supporting a significant
fishery. Salmon and lake trout (togue) maybe stocked in combination in waters where there is no problem
of growth and where suitable togue habitat exists.
•Size when stockedRoutine stocking involves three sizes (ages) of salmon:
(1) fall fingerlings (FF), (2) spring yearlings
(SY), (3) fall yearlings (FY). As a general rule, the
larger fish are used where competition and/ or predation are more severe.
• Stocking ratesThe number of landlocked salmon stocked is determined by the surface acreage of the body of, water.
Rates are as follows:
For fall fingerlings (FF), up to 10 per acre
For spring yearlings (SY), up to 5 per acre
For fall yearlings (FY), up to 2.5 per acre
...,.. Stocking frequencyN ormal policy is annual stocking.
•Stocking procedureWe know that in waters containing fish-eating
species, newly-stocked salmon are subject to predation.
To keep predation to a minimum, salmon
should be scatter-planted over deep water or spotplanted along deep-water shores.
...,.. Experimental stockingStudies are often undertaken to determine whether
a body of water will support a significant salmon population. During these experimental stockings, stocking rates, frequency, and size of fish may differ from
those outlined in this policy. Experimental stockings
are set up on a timetable and their results evaluated.
A decision on the management of a water is made at
the end of these experimental stockings.
Maine Fish and Game-Summer 1970

The ultimate objective of sound fish
rearing and stocking programs
is to assure the best possible returns

to the fisherman.

BROOK TROUT
Biological Stocking
•Lakes and pondsBrook trout may be stocked in waters capable of
supporting trout but having insufficient natural reproduction to provide good fishing. Waters with the
highest priority are stocked with small fish (either
fry or fall fingerlings) which are expected to grow
to attractive size, thereby substituting small, hatcheryreared fish for that part of a trout's life cycle which
is ordinarily carried out through natural reproduction.
Public access must be provided on all waterswhich
are stocked. Minimum access acceptable for stocking
purposes is the right or privilege to reach a body of
water on foot without trespass.
•Size when stockedFry approximately 11/z to 3 inches long are stocked
in the spring or early summer where growing con23

ditions will produce a fish of at least 6 inches at iceout the following spring. Fry are the most economical
to stock where
competition
is low (negligible)
and
high survivial is attained.
Success from fry stocking
usually decreases
as competition increases. Fry stocking preserves
the esthetics of trout fishing by closely
approximating natural conditions.

Fall fingerlings approximately 4 to 5 inches long
are stocked in waters where conditions for fry survival
and growth are reduced by competition or other factors. Fall fingerlings usually grow to a size of at least
6 inches by the following spring.
•Stocking ratesStocking rates are based upon the ability of a body
of water to produce good trout growth. Because
most food organisms are produced in shallow water,
lakes and ponds having a high proportion of shallow
water are usually the most productive and are stocked
at higher rates than deep lakes and ponds.
Fry stocking rates are based upon the number of
acres of lake bottom falling within the contours: 0-10
feet, 10-20 feet, and 20 feet and over. Fry stocking
shall not exceed the following rates:
300 per acre for depths of 10 feet or less
plus
100 per acre for depths of 10 feet to 20 feet
plus
40 per acre for depths exceeding 20 feet
Fall fingerling rates are based upon the number of
acres of lake bottom falling within the contours 0-10
feet, 10-20 feet, and 20 feet and over. Fall fingerling
stocking shall not exceed the following rates:
150 per acre for depths of 10 feet or less
plus
50 per acre for depths of 10 feet to 20 feet
plus
20 per acre for depths exceeding 20 feet
...,_Stocking frequencyLakes and ponds will be stocked annually except
where special conditions justify otherwise.

LAKE TROUT (TOGUE)
stockingIntroductions of togue into suitable waters have
proved to be a very satisfactory management technique in Maine.
In recent years, excellent togue
fisheries have been successfully established in several
important lakes.
Tague introductions are made at two rates, depending upon expected fishing pressure during the years
of the introductory program and the number of acres
of water where temperatures are 60°F and colder all
year.
Introductory stocking rates are:
(1) Twenty-five spring yearlings per acre of water
60°F and colder where fishing pressure is
light to moderate.
(2) Forty spring yearlings per acre of water 60°F
and colder where fishing pressure is heavy.
No togue introductions should be considered where
smelts are rare or absent or until smelts are introduced
and become well established.
Tague should not be
introduced into waters where the dissolved oxygen in

...,_Introductory

Non-biological stocking
...,_Legal-size troutReclaimed ponds, the first year after reclamation,
are stocked with legal-size brook trout not to exceed
20 fish per surface acre.
Hatchery production of brook trout over and above
the requirements of the biological programs is available as legal-size fish for stocking to provide immediate fishing in brooks, streams, and some lakes
and ponds. The numbers of legal-size trout stocked
in a body of water are based upon the total number
of legal-size trout available, the number of waters
requiring stocking, fishing pressure, and other factors
determined by Department personnel.

Clipped fins (above) and jaw tags on stocked
fis·h are two methods by which fishery biologists learn of
their age, growth rate, survival, and importance to the fishery.
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Fall fingerling r:
acres of lake bott
feet, 10-20 feet, an
stocking shall not
150 per ac

subscription

City or Town

100 per a:
40 per a

Renew expired subscription

Name

r

ing preserves the
approximating natl
Fall fingerlings
are stocked in watt
and growth are rec
ors. Fall finger lin
6 inches by the fol
.... Stocking ratesStocking rates ai
of water to prod
most food organis
lakes and ponds r
water are usually t
at higher rates that
Fry stocking rat
acres of lake botto
feet, 10-20 feet, a
shall not exceed t
300 per ac'

O

0 3 Years

#2 0 2 Years

0 3 Years

----11----1
PLEASE PRINT ..• and don't forget Zip Code.
Use additional sheets if necessary. Please put
your name and address on reverse side.

20 per a
.... Stocking frequenc
Lakes and ponds will be stocked annually except
where special conditions justify otherwise.

Send to:
Circulation Section
Maine Fish & Game Magazine
Room 600, State Office Bldg.
Augusta, Me. 04330

Non-biological stocking
.... Legal-size troutReclaimed ponds, the first year after reclamation,
are stocked with legal-size brook trout not to exceed
20 fish per surface acre.
Hatchery production of brook trout over and above
the requirements of the biological programs is available as legal-size fish for stocking to provide immediate fishing in brooks, streams, and some lakes
and ponds. The numbers of legal-size trout stocked
in a body of water are based upon the total number
of legal-size trout available, the number of waters
requiring stocking, fishing pressure, and other factors
determined by Department personnel.

Clipped fins (above) and jaw togs on stocked
fish ore two methods by which fishery biologists learn of
their age, growth rote, survival, and importance to the fishery.
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the mid-thermocline is below 5. 0 ppm or below 3. O
ppm five feet above the bottom. Four or five annual
plants are usually sufficient to establish this species.
Follow-up studies to assess stocking results and the
need for further stocking are undertaken by Fishery
Division personnel.
.,.._Maintenance stockingTogue spawn on rocky shoals in lakes and ponds
and do not need special conditions in tributaries for
natural reproduction.
Facilities for natural reproduction are often available, and maintenance stocking
may be unnecessary.
When facilities for natural
reproduction are p oar, maintenance stocking is required.
Maintenance stocking takes into account fishing
pressure, the size of the existing lake trout population,
and the number of acres of water where temperatures are 60°F and colder all year.
Stocking rates are:
(1) Five spring yearlings per acre of water 60°F
and colder where the existing togue population
is fair and fishing pressure is light.
(2) Ten spring yearlings per acre of water 60°F
and colder where the existing togue population
is fair and fishing pressure is moderate.
( 3) Twenty spring yearlings per acre of water 60°
and colder where fishing pressure is moderate
to heavy and the existing population is low.
Lake trout are stocked in spring or early summer
when surface waters are cool.
BROWN TROUT
.,.._Introductory stocking (lakes and ponds]The ability of brown trout to compete successfully
with warm-water fishes has enabled the Department
to provide brown trout fisheries in some central and
southern Maine waters where salmon and brook
trout stocking programs have previously failed. Care
must be taken when considering brown trout introductions, for this species is considered a serious
competitor of salmon and brook trout.
A stocking rate of five fall yearlings per acre is
recommended for introductory stockings of brown
trout.
.,.._Maintenance stocking (lakes and pondsJBrown trout may be stocked on a maintenance
basis in lakes and ponds with inadequate facilities
for natural reproduction, which have suitable water
quality, which have brown trout already present,
and which offer little chance for successful management for salmon or brook trout.
The stocking rate is one to five yearling brown
trout per acre.
The yearling brown trout average
about 8 inches in length, but many of them are not
caught until they have grown considerably larger.

.,.._Maintenance

stocking (streamsJ-

Several streams in southern and central areas of the
state provide brown trout fishing through maintenance stocking programs. Numbers stocked are based
upon fish available, fishing pressure, and other factors
determined by Department personnel.
Maine Fish and Game-Summer 1970

RAINBOW TROUT
Experimental introductions of rainbow trout were
begun in 1968 in several ponds and two rivers to
provide information on the biological feasibility of
rainbow trout management in Maine. These introductions are under intensive study by Department
biologists.
WARM-WATER FISH
Introductions of smallmouth bass, largemouth bass,
white perch, and pickerel in state-owned waters are
accomplished by transferring wild fish trapped at a
nearby lake. The transfers are made in the spring
or summer, and the introduced fish establish themselves by natural reproduction. One successful spawning is usually sufficient to establish the species.
Great care must be taken in selecting wild fish for
transfer because of the danger of spreading diseases
and parasites. Many specimens from the donor lake
must be examined to determine that the fish are
truly disease- and parasite-free. The bass tapeworm is
one of the dangerous parasites that could be spread
through careless introductions.
Largemouth bass are also sometimes introduced
by stocking 1- to 2-inch fingerlings provided by the
U. S. Fish and Wildlife Service. These are stocked
during the summer at a rate of approximately 100
finger lings per acre; one stocking is usually sufficient.
Applicants who wish to stock warm-water game fish,
pan fish, or forage fish, or to rear bait fish in private
ponds, must furnish the Commissioner of Inland Fisheries and Game with the location of the pond to be
stocked and the species desired. Regional fishery biologists will notify the Commissioner if the desired
species will be compatible with fishery management
in the watershed where the pond is located. The
biologist will also stipulate sources where diseasefree fish can be obtained for this introduction. The
Commissioner may grant a permit to the applicant
to obtain the desired fish from Maine waters by
angling or other legal methods, from a designated
source. The applicant must comply with legal length
and daily bag limits when obtaining the fish from
state waters for the introduction.
Fish obtained from commercial sources within the
state must be certified to be disease-free
by a fish
pathologist or a fishery biologist of the Maine Department of Inland Fisheries and Game. The importation of fish from commercial sources outside the state
must comply with Section 2751-A of the Revised
Statutes of the State of Maine.
The permit issued by the Commissioner is valid
only during the calendar year in which it is issued.

I

that a lot of thought and work
went into the formulation of this fish stocking
policy. And it should also be remembered
that adjustments in it may be made as new research findings come to light. It is only through continuing review, appraisal, and updating of these guidelines that
we are sure of the best possible use of the hatchery
product and, in turn, the best returns to the angler. •
T SHOULD BE OBVIOUS
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By Owen C. Fenderson
Fishery Research Biologist

Y

ou MAY have concluded
from the title of this article
that you were about to read
a familiar account of the renowned
fighting ability of salmon at the
end of a throbbing fly-rod. However, there is another, equally exciting, tale to be told about the
combativeness of these fish. For
the casual observer who has held
a young Atlantic salmon in his
hand and admired the beauty and
innocence of this little creature,
it is hard to imagine that it could
perform any act remotely aggressive. But the fact is, this seemingly
meek little fish can be about as
ornery as a tomcat in a rainbarrel.
That is a slight over-statement, but
if a person studies the social behavior of Salmo salar, as I have,
he cannot help but be impressed
by the tenacity of these small salmon when someone has trespassed
on their property.
On numerous
occasions during these studies, I
have watched with amazement the
acrobatic gyrations of two young
salmon engaged in mortal combat
over territorial rights. Still pictures
and words are inadequate to describe this phenomenon, but the
following is a rough account of
what goes on.
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Salmon p arr normally spend two
or three years in the stream where
they were hatched, before migrating to the sea as smolts, or to the
parent lake, in the case of the landlocked salmon. During their stream
life, they lead a solitary existence
by staking out a "home," or territory, that may be only a few
square feet in area.
Inside the
territory, they choose one or more
favored spots where they wait for
food drifting by. After short feeding excursions, they return to their
station with great regularity and
precision.
Several parr may inhabit the same pool, but each
keeps some minimum distance
from the parr next to it so that
the bottom is divided up into a
mosaic of territories. The size of
the territory varies, depending on
such factors as the size of the fish
occupying it and the amount of
visual isolation between individuals. In fact, one of the factors
that may determine how many
parr will inhabit a given area of a
stream is the amount of rocks,
logs, and other barriers that keep
them from sighting one another.
The rougher the bottom contour,
the more territories it may provide.
During feeding excursions or
when a parr has been displaced
from its own territory, it may
inadvertently enter the territory
of another, and a fight will invariably occur. During these territorial disputes, very stereotyped
threat postures, color changes, and
aggressive and submissive acts will
be performed by the combatants.
These territorial displays of juvenile Atlantic salmon were first described by Swedish scientists who
gave them descriptive
names:
charging, chasing, fleeing, frontal
threat ·display, and lateral threat
display.
The parr that wins a fight
is called the "dominant" parr, and
the one that loses, the "submissive" or "subordinate" parr.

is usually performed
a defending parr when
another has first entered its terri-
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tory. This act is shown by the fish
at the left of Figure 1. As the
name implies, the parr swims directly, at top speed, toward the
intruder, with fins depressed except for the tail fin, which is spread
for maximum propulsion; its mouth
is closed. Sometimes its movement
is so swift that the observer sees
only a blur of motion and an explosive reaction from the intruder
as contact is made. The attacking
parr may terminate the charge with
a vigorous nip if the intruder stays
to challenge or does not take
evasiv e action.
If the intruder
flees immediately, the defending
parr may give up the attack and
return to its feeding station without further ado, or it may give
chase, nipping repeatedly at the
tail of its adversary, as shown in
Figure 2. Nipping doesn't usually
result in any serious damage, but
occasionally a few scales may be
dislodged or fins torn.
Sometimes the defending parr
will not charge toward the intruder,
particularly if the invader is a big
fell ow and has aggressive tendencies of its own. The defending
parr may, instead, indicate its displeasure at this unwanted intrusion
by showing a frontal threat display.
This is illustrated by the fish to the
right in Figure 3.
The posture
and movement of a parr threatening in this manner is distinctly
different from the charge. The
parr fixes its eyes on its adversary
(almost an angry, glaring stare)
and approaches· quite slowly-its
body arched, head lowered, mouth
slightly agape, paired fins stiffly
erect-looking like the Hunchback
of Notre Dame ready to pounce
on another victim. It propels itself forward faster and faster with
short, rapid tail beats. Just before
reaching its target, it opens its
mouth wide and nips. Sometimes
it gets only a mouthful of water
because the adversary has seen
what was coming and scooted out
of range. All this posturing probably serves to make the parr appear
larger and more menacing than it
really is.
Apparently the ''big
Maine Fish and Game-Summer
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bluff'' works, because often only
the sight of a parr threatening
in this manner is enough to send
the would-be trespasser back to
where he belongs, and no actual
fighting becomes necessary.

Figure
1. A salmon parr (left)
another
pcr r that has entered
"submissive"

parr

the tail

lies

in

charging
its territory.
the

foreground.

N CONTRAST to the frontal display-which is in all appearances
an offensive, very aggressive acteither the defending parr or the
trespasser may exhibit a defensive
attitude by showing the lateral
threat display.
This act is so
named because the body is usually
presented laterally, or broadside
to the adversary, rather than head
on as in the frontal attack. This
display is usually shown when two
parr are about equally aggressive,
or when a parr is in a ''conflict
situation":
that is, it wants to
attack and flee at the same time.
The act is illustrated in the sketch
of Figure 4 where both fish are
displaying laterally.
This is the
most spectacular
of the threat
displays, and fish showing it look
very alarmed.
All fins, including
the sail-like back fin, are spread
open to their maximum. Unlike
the frontal display when the back
is hunched,
the parr strains to
stretch its body straight out, and
its head is flexed upward and higher than the tail. Also unlike the
frontal display, the mouth is usually
closed, but the head may take on an
odd shape, caused by an extension
of the gill covers and lowering of
the;floor of the mouth which makes
the head appear rather larger than
normal.
Both fish may swim in
a tight circle or swim parallel while
they spar for the advantage. They
swim in a curious fashion with
quick tail beats of small amplitude,
the tail fin working feverishly to
propel them forward; at the same
time, their large pectoral fins are
back-pedalling-like
a man in a
rowboat trying to get out of the
way of an ocean liner. Sometimes
this movement is so intense their
bodies appear to be seized by
paralytic tremors. In addition to
these antics, as they circle, their

I

A
(Photos

by the

author.)

Figure 2. Dominant
parr chasing
and nipping at
of a subordinate.
Note the black eye of the parr being chased.

Figure 3. A parr (right) exhibiting
a frontal threat display
toward
another
parr that has entered
its territory.
The intruder is
showing
submissive
coloration
and posture.
Note the light
coloration of the territory holder and the dark coloration of the intruder.

Figure 4. Two parr showing mutual lateral threat
displays.
Note tilted position
of parr at the right and extreme
erection
of fins and flexing
of the head and back of parr at the left.
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bodies are tilted so that the dorsal
surface is leaning toward and the
ventral or belly surface away from
their adversary. This body movement may serve to present the
smallest amount of body area to
their opponent in case a nip is
received. A rapid series of threats
and nips may be exchanged as the
two fish gyrate like two boxers
slugging it out in the final round.
Suddenly ... , totally and unequivocally, the winner and the loser are
decided. In a snap of the finger it
happens. One of the parr will give
up the fight and glide to the stream
bottom where it will rest motionless in a submissive attitude, or it
may be chased away to the sanctuary of a hiding place. The posture
and coloration of the loser contrasts sharply with that of the winner, as shown in Figure 4. Within
seconds, the coloration of the submissive fish darkens. This process
is apparently under emotional control and is caused by the concentration of black pigments in the
area of the ''parr markings'' along
the sides and back.
The belly
also takes on a grayish cast, and
just above the lateral line which

Many of the author's observations
on salmon
made under near-natural
conditions provided
flume on Jellison Brook in Oedhmn.
The diverted bt ook was equipped with windows

runs along the mid-line of the body,
a light lateral band develops. To
top it off, the submissive parr also
develops a black eye! This coloration may act as a "signal" to the
dominant parr that it has won the
fight, or it may serve as camouflage, or both.
Only a vestige
of its former courageous self, the
loser lies there trying to remain as
still and inconspicuous as possible.
Even its breathing movements may
cease momentarily.
All its fins
are held tight to its body, and even
the lobes of the tail fin are squeezed
together. In contrast, the winner
is a picture of alertness as it pales
to a ghostly light coloration in a
show of dominance.

the territory holder
has a distinct advantage over
any fish that ventures into its familiar home ground, it sometimes
happens that the intruder wins the
fight. This may happen especially
if the intruder is much larger, because by virtue of its superior size
it may have the advantage. However, even when two fish are of
the same size, there usually will

A

L THOUGH

behavior were
by an experimental
for underwater

emerge a winner and a loser because one fish may have been born
with more aggressive traits than
the other. If the loser happens to
be in his territory, he may lose it
and be forced to displace some
other fish from its territory, or find
an unoccupied area in which to establish its territorial rights anew.
If it does not succeed, it may perish because it will have no place
to feed and seek refuge from predators.
In effect, it becomes a
displaced person.
Through aggression, nature has
evolved a mechanism for determining which little salmon will
survive and which will not. Of
course, other factors influence
their survival as well. Predators
and other natural calamities will
take their toll from the ranks of all
fish, but the survival of the most
fit will be partly determined by the
fish themselves.
Nature usually
produces more young than could
possibly be provided for, and she
has found a most efficient way of
controlling the population numbers
of its creatures to ensure that the
highest possible numbers survive
in balance with the food and space
that is available in the environment.
This process of population regulation also ensures that the most
fit individuals live to pass on their
genes to the next generation.

viewing.

about the fighting
ability of salmon may seem a
little far-fetched, but you can see
for yourself if you have no inhibitions about appearing a little
bit ridiculous.
When conditions
are favorable, just put on your
swim trunks and go to the nearest
salmon stream.
With your facemask, snorkel, and swim-fins, ease
yourself into the nearest
quiet
riffle and watch.
With some
patience you can locate two salmon
parr within your field of vision,
and you will have a ringside seat
for the greatest
contest since
Dempsey and Tunney.
•
HIS STORY
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LETTERS
NOTES

COMMENT
Ronald

T. Speers

SPEERS RESIGNS; BUCKNAM
APPOINTED COMMISSIONER
In May this year, Commissioner
Ronald T. Speers left the post he
had held since 1963, in order to
run for the U. S. Congressional
seat in Maine's first district.
Mr. Speers served in the Department in the 1950 's as chief of
the Game Division and of the
Information
and Education Divrsron.
He went to Virginia's
Commission of Game and Inland
Fisheries in 1949 after his graduation from the University of Maine
where he specialized in wildlife
biology.
In 1956, he started his
own public relations firm and was
employed by the Dexter Shoe Co.
when he was appointed Commissioner of the Maine Department
in 1963.
During his seven years as Commissioner, Mr. Speers saw progress in the Department in many
areas. Among the programs which
gave him greatest satisfaction, the
system of Iishways installed to aid
in the restoration of Atlantic salmon and other anadromous fish
would undoubtedly rank high.
Built on a 50/ 50 matching basis
with federal aid funds and monies
from industry and municipalities,
the fishways open up the Penobscot and the St. Croix rivers to
spawning fish.
Two other major projects Speers
thought highly of are the establishMaine Fish and Game-Summer 1970

ment of the long range planning
effort on behalf of fish, wildlife,
and marine resources, which is
sponsored jointly by this Department and the Department of Sea
and Shore Fisheries; and also the
setting up by the federal government of what has recently been
named the Rachel S. Carson National Wildlife Refuge, a project
which assures the continuing existence of more than 4 ,000 irreplaceable acres of wetlands along
the southern Maine coast.
He can also think with satisfaction of the establishment of the
Warden Rescue Unit, the expanded (10-week) Warden Training
School, the Wetlands Inventory
program, the expansion of Maine
Fish and Game magazine to a well
received quarterly, the improvement in the fishery at Sebago Lake,
the Canada goose transplant program, and many others.
We will miss Ron, and we wish
him well in all future endeavors.
George W. Bucknam, a well
known sportsman and a veteran
of the Department, with almost
1 7 years as Deputy Commissioner,
was named acting commissioner by
Governor Kenneth M. Curtis, and
was nominated to be Commissioner July 1.
The nomination was
confirmed by the Executive Council July 8, just as we went to press.
The fall issue of Maine Fish and
Game will introduce Commissioner
Bucknam lo readers who don't
know him.

FINAL FIGURES
RELEASED ON
SNOWMOBILES
Final figures from the Maine
Fish and Game Department's snowmobile office show that a record
29,093 machines were registered
in the state over the 1969-70 period.
Of this total, 28,269 were recorded to residents, an even 600
to nonresidents, and 224 to fee
exempt agencies.
Revenue totalled $224,012 from
all registrations, transfers, and duplicate registrations.
Maine communities received refunds in the amount of $125,646.
The municipalities may use this
money in any way they wish.
The Maine Park and Recreation
Commission was returned $21,689
for maps, trail markings, and information and education, as provided by the new law. The Fish
and Game Department received
$76,687 for administration and enforcement.
The 1970-71 registrations became
available July 1. The fee will be
a str ajght $10 for all new and reregistrations, and the machines will
be exempt from excise and local
personal property taxes.
Prior to the new law going into
effect October 1, 1969, registrations were handled through the
Motor Vehicle Division, and some
communities levied taxes, which
they cannot do now. Transfers
cost $2, and duplicates cost $1.
29

Decals
to be affixed to either
side of the cowling will be issued
again this year.
The decals give
indication to law enforcement officials that a machine is legally
registered.
All applications
for residents of
Maine must be made in person or
mailed to the Snowmobile Office,
Room 215, State Office Building,
Augusta. Nonresident registrations
may be obtained from Augusta or
designated stations.
New application
forms have
been designed to obtain more information
as well as to clarify
the form.
The largest number registered
last season
went to Penobscot
County with 4, 990.
Piscataquis
County-small
in population-had
the highest per capita figure, however, with 1,019 or one machine
for every 17 people. The smallest
number was tallied for Sagadahoc
County with 310.
The other counties and figures:
Androscoggin,
1, 689; Aroostook,
4,323; Cumberland,
2,458; Franklin, 1, 102; Hancock, 1,220; Kennebec, 2,827; Knox,
329, Lincoln,
435;
Oxford,
1,862;
Somerset,
1,890;
Waldo, 696; Washington,
1,353; and York, 1,766.

Tidy' s Tidings

\F WE A.LL PITCH lN HOW,
MAINE CAN 5PA'2.KLE.

IN 1()70. LET'S MAKE.
OUR STATE.. SH lNE ~
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LANDLOCKED SALMON
SUBJECT FOR PUBLICATION
Maine's famed landlocked salmon, the state's official fish, is
featured in a new publication put
out jointly by the Maine Department of Inland Fisheries and Game
and the Sport Fishing Institute of
Washington, D. C.
The 129-page booklet deals
with the landlock's life history
and management in Maine. It was
written by Department fishery biologists Keith A. Havey of Machias
and Kendall Warner of Bangor,
both recognized experts on salmon.
Subjects discussed include the
origin and distribution of the salmon (Sal mo salar) ecology of the
fish, the early history of the salmon sport fisheries, and the role
of the hatchery.
An appendix
carries the population status, by

GAME DIVISION
RELEASES STA TIS TICS ON
1969 DEER KILL
The 1969 deer kill, 30 ,409, and
the percentage change from 1968,
have been released by the Game
Division of the Maine Fish and
Game Department.
Only one county registered a kill
in excess of 1968 's near record
figures.
Lincoln County, on the
coast, totalled 1, 125 deer for an
increase of 5 .1 per cent.
The
greatest decrease,
percentagewise, was Androscoggin where
480 deer were accounted
for,
amounting to a drop of 48. 9 percent.
Figures for the other counties,
compiled by Dr. Frederick F. Gilbert of the University of Maine,
big game project leader, show the
following totals and percentage
decrease:
Aroostook, 2,974, 31.5; Cumberland, 1,250, 29.3; Franklin,
1,806, 29.0; Hancock, 1,989, 22.0;
Kennebec, 1, 169, 28.8; Knox, 717,
3.9; Oxford, 3,073, 37.2; Penobscot, 3,398, 16.9; Piscataquis,

Havey
Warner

county, of the landlocked salmon
in Maine lakes.
There are also several illustrations and a number of graphs dealing with many statistics about the
landlocked.
The publication is available from
Fisheries Division of the Fish and
Game Department in Augusta at
$2.00 each.

2,286, 16.9; Sagadahoc, 392, 29.9;
Somerset, 3,255, 20.2; Waldo,
2,007, 18.1; Washington, 2,162,
19.1; and York, 2,295, 34.8. Unidentified registrations accounted
for 31 deer.
Gilbert pointed out that Knox
County, adjoining northerly on the
coast to Lincoln County had the
lowest drop with 3. 9, while Sagadahoc, abutting on the south,
had the fifth highest drop, 29.9,
of the 15 losing counties.
The total kill in 1968 of 41,080,
third highest on record, may make
the 1969 figures look gloomy, Gilbert said, but is more realistic, obviously, than taking a low year,

MOVING?
If you are moving, please drop us
a line and give both your present
mailing address (exactly as it appears on your mailing label) and
your new one, including zip codes.
We must have this information at
least four weeks in advance of the
next publication date.
Maine Fish and Game-Summer 1970

WARDEN SERVICE
ADDITIONS,

LISTS

SEVERAL

CHANGES

explained, fresh fish killed with this
chemical can be consumed by
humans, deer, etc., with no danger
of ill effects.
The ponds and their locations
are:
Hunnewel 1 Lake, St. John,
Aroostook; Mud Pond and Black
(Snake) Pond, both at Turner,
Androscoggin; Wadleigh Pond, T4
Indian Purchase, Penobscot; Monroe Lake, and Big and Little Monroe ponds, all T34MD, Washington; and Tarwater Pond, Lyman,
York.
Open meetings were held last
winter to hear opinions on reclamation proposals.

Several additions and numerous changes in the Warden Service
have been listed by Chief Warden
Maynard F. Marsh.
Dana Toothaker of Phillips, a
farmer warden who has recently
been released from military duty,
has rejoined the Service and assigned to the Waterville area.
Michael L. Eaton of Garland
has as his initial assignment the
Jonesport area. Warden William
Pidgeon has been reassigned to
Newport in District 58.
Wayne Gilman of Old Town
has been assigned to Danforth.
Langdon Chandler of Strong goes
to Daaquam.
These assignments both fill vacancies.
Terence A. Glatt of Plymouth
transferred to the Bangor area
within Division F, while Gary L.
Pelletier of Levant went to Sinclair in Division I. He replaces
Carroll I. Goodwin III who was
reassigned to Princeton in Division
D. As a result, Duane G. Lewis
took up new duties in Bridgton,
succeeding Ervin W. Lord, Jr.,
of Lovell who has retired.

Hunting (under 16)
$ 1.00
Hunting (16 and older).....
4.00
Combination hunting and fishing............................
7 .25
Serviceman combination..
2.35
Fishing . . . . . . . . . . . . . . . . . . . . . . . . .
4. 00
Archery........................
5.25
Fishing* 3-day .. .. .... .. .. .. .
5.00
*(Exchangeable for season) .25

EIGHT SMALL PONDS
SELECTED FOR RECLAIMING

Nonresident

1970 LICENSE FEES

Resident

LITTER LAW
Fish and Game wardens and
State Police have been praised by
the chairman of the Keep Maine
Scenic Committee for their enforcement of the litter law.
Chairman RichardH. Woodbury,
who said violations have more
than doubled in the last five years,
commented that ''while education
is the long-range answer to this
problem, enforcement of the antilitter statue is necessary.''
According to the Committee,
of the more than 1,500 court cases,
these two state agencies originated
most of the complaints.
Woodbury said that the number
of cases increased from 176, in
1964-1965, to 401 in 1967-1968
and 391 in 1968-1969, with all five
state-level enforcement agencies
taking part.
Regarding the wardens and state
troopers, Woodbury said, ''We
appreciate that they have many
other responsibilities in the areas
of highway safety and protecting
Maine wildlife."
Maine law bans littering on land
or water, with persons convicted
subject to fines of up to $100
and/ or 10 days in jail. All law
enforcement officers in the state,
sheriff's departments,
Sea and
Shore Fisheries, Forest Service,
and Liquor Commission personnel
are also charged with enforcing
the litter statute.
FISHERY DIVISION CHANGES

Eight small ponds have been
designated for chemical reclaiming
this year, prior to trout stocking,
according to Roger A. Marin, fishery biologist and project leader for
the Maine Fish and Game Department.
A 5 per cent emulsifiable solution
of rotenone will be used in the
ponds and their tributaries to remove undesirable and competitive
fishes.
Marin said this will be
fallowed next spring by stocking
of brook trout. All ponds will be
open to public fishing.
Rotenone is an accepted chemical for this work, and is perfectly
harmless to animals. In fact, Marin
Maine Fish and Game-Summer 1970

Big Game (necessary for deer
and bear) .. . .. .. .. .. .. . .. .. . $33 .25
Small game ...... .. . .. . .... ...
17.25
Small game, junior
(under 15) .. .. .. . .. . .. .. . .. .
10.25
Archery........................
15 .25
Fishing: season . .. .. .. .. .. ..
11.00
Fishing: 3-day...............
5.00
Fishing: 7-day.......... ... ..
6.00
Fishing* 15-day.............
7. 75
*(Exchangeable for season) 3.25

For other fees, please write to
the Department

Several changes and promotions
have been announced by the Fishery Division of the Maine Department of Inland Fisheries and Game.
Division Chief Lyndon H. Bond
said that Charles F. Ritzi, a veteran
of 13-- years with the Division,
has been transferred
from the
Rangeley area to become regional
biologist for the Belgrade region
with headquarters
in Augusta.
Raymond A. DeSandre, assistant
in the Rangeley area, has been
promoted to fill Ritzi 's post there.
DeSandre joined the Department in
1959. William Woodward, formerly with the Division and just
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recently separated from the military service, will be the new assistant regional biologist at Rangeley.
James Heywood, former assistant
at the Machias office has rejoined
the Division in that capacity.
James McNeish, who earned his
master's degree in fish biology
in 1969 from the University of
Maine, joined the Division as assistant regional biologist in Greenville in July. He presently is teaching at Mt. Desert Regional High
School.

FEDERAL AID GRANTS
Maine is scheduled to receive
the largest apportionment of any
of the New England States under
the Federal Aid in Wildlife Restoration Act, according to an announcement from the U. S. Department of the Interior.
Supplementing $18,000,000 allocated in June of 1969, this will
mean a record total in fiscal 1970
of $31,675,000 going to the 50
states, Guam, Virgin Islands, and
Puerto Rico.
Maine will receive $369, 111 from
what is more commonly called the
Pittman-Robertson Act. The moneys under the Act come from the
11 per cent excise tax on sporting
arms and ammunition. Distribution
is made to the states using a
formula based on area of the state
and the number of paid hunting
license holders.
One of the most important continuing uses of these funds by
Maine is the acquisition of land
for public hunting.
Vermont receives the next highest in New England with $191,
749; then Massachusetts with $178,
308. Connecticut, New Hampshire
and Rhode Island will each receive
$158,225.

Like the other five New England
States, Maine will receive in fiscal
1970 a total of $113, 000 from the
so-called Dingell-Johnson Act for
fish restoration.
Maine will share in a total of
$11,330,000,
the next highest
amount to the $9,330,000 allocated
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in 1968 under the Federal Aid in
Fish Restoration Act of 1950.
This money is used for state fish
and game acquisition, research and
development projects, with the
state being reimbursed with federal
funds up to 75 per cent of the total
costs.
The state matching funds are
derived entirely from fishing license fees.
A 10 per cent manufacturers' excise tax on fishing rods, reels,
creels, and artificial baits, lures,
and flies is the source of the funds.
A booklet entitled "15 Years of
Better Fishing,'' which describes
in more detail the Federal Aid in
Fish Restoration Program, is available from the Superintendent of
Documents, U. S. Government
Printing Office, for 50 cents.

These garments are a result of
much research to provide the boating public with a floatation device
that they can wear at all times and
will not be self-conscious about.
These garments come in ladies' and
children's sizes also; and, because
of their warm and windbreaking
capabilities, they are being worn
also by snowmobile rs, skiers, and
ice fishermen. Remember-unless
your floatation garment has an official Coast Guard approval numbered tag on it, you must carry
some other type of Coast Guardapproved lifesaving device in a boat
with you.

NEW SPORT GARMENT

A leaflet on' 'Deer Season 1968, ''
has been issued by the Game
Division.
The publication on the
1968 season was compiled by Dr.
Frederick F. Gilbert, leader of big
game research and assistant professor of game management, University of Maine, as a report to
Commissioner Ronald T. Speers
and Howard E. Spencer, [r., chief
of the Game Division.
In the foreword, Commissioner
Speers pointed out that the 1968
season ''produced the third highest kill on record. Statewide, the
kill increased over 18 per cent''
for 1968. ''Hopefully, studies of
experimental management on limited areas will provide much required
information. This will help to insure the bes l possible management
for our multimillion dollar deer
resource,''
Speers said.
Available from the Department
in Augusta al a cost of 15 cents,
the pamphlet covers 1968 license
sales,
harvest figures, residence
of successful
hunters, success
ratio, and composition of the kill,
plus numerous informative tables.
A leaflet on the 1969 season is
in preparation and should be published this summer.

When fishermen visited their
local sporting good store this
spring, they found a relatively new
garment on the racks that really
makes good sense. These garments
are all of the flotation type-looking and feeling much like regular
clothing.
Most are lined with
a buoyant closed-cell foam much
the same as a skin diver's wet suit.
There are currently coals, vests,
and pants of this material on the
market. All are advertized as being
versatile, lightweight, warm, windproof and water repellent.
They
come in a variety of colors as well
as drab and camouflage for the
duck hunter.
Although these garments for the
most part do not have Coast Guard
approval as lifesaving devices, they
will go a long way toward providing buoyancy for a fisherman
or duck hunter dressed in hip
boots and heavy pants, if he does
go overboard.
The Coast Guard
has recently given official approval
on two garments as meeting their
s landard as lifesaving devices for
boats. Official approval means that
the front panels are so designed
that they float even an unconscious
man's face out of water.

LEAFLET ON
DEER-SEASON 1968
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